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Uesckiptions oy new Mollusca ekom tue Eastern Eegions, — 
Messrs. G. and H. N e v i i.. l, 

[Received aud read 7ih Scptciiiber, 1870.] 

(With Plato I). 

Wo liavo already had the Iionor of layinf^ beforo tho Society 
two jiapors, contjiiiiing descriptions of now Mollusca from these 
seas; tlio pivisciit one contains descriptions of 12 now sx^ocios of 
niariiio sliolls from Ceylon, Mauritius aiidPooroo (Hay of Bengal), 
for the several very interesting sxiecies from the latter locality, we 
are greatly inde])ted to II. C. Itabaii, Esq., C. S., who has 
lately been successful in obtaining some more shells, of almost 
equal interest, from Chittagong. Wo had also described, and pre- 
X)ared a dra^^ ing, of a very interesting now sjiecies of Leptocon- 
vims, but fortunat(3ly noticed, just in time, its description by 
Licnard in tho number of tho French Journal do Conchiliologie 
Avhich we had just received ; as, liowevor, no figure was given, we 
liavc thought it desirable to take this oj)portunity of doing so ; 
wo have also named and described an interesting now species of 
Caianlus from Cc'^don, tho smallest as yet known, a now siiocios of 
Pistdimi from India and 5 new laud shells from Mauritius and tho 
Seychelles. Wo have also given two figures of an interesting species 
of Cypricardia, C. spathulata, described by Souverbie in tho Jour* 

1 
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nal do ConrLiliologio for 1862, p. 232. Finally we have figured, 
and made a few further notes on two now species lately described 
by us in the Ceylon Asiatic Society’s rroceedings. 

Glaiiconella Andorsoni, n. sp.^ FI. I. Fig. 13, 13<r, 13i. 

T. ovalis, glau(*a, aporta, indi.sliiKito longitudinal iter striata ; 
spira paiiluliini involiita ; labio appoiidiculo niiiiiiiio muiiito ; ax)er- 
tura anix>la, aiiti(*e dilatata, margino anti(;o ovalil or anaiato, postico 
Bub-coarotato. Long. 81, Diam, luaj. O.V, Alt. 31 m.in. 

This interesting sx)eei(\s in shaj^e closely resembles G. viridis, 
Eang., the body of the shell is, however, considcji-abl^^ more in- 
volute and the colour a X)alo ap\i[o green; it also dilba-s from the 
above, as well as from all the other described speci(^s of the genus, 
in the small, almost rudimentary, ax>];>endago. It is tolerably 
abundant on roofs at Ioav water in the S. Province, Ceylon. Dr. 
Stoliezka also found it at Penang. The animal is dull greenish, 
mottled with brown, the eyes are sessile, very small and bla<'k ; 
the shell is eomxdctely hidden by the meeting of the lateral expan- 
fiions of the nifintlo, in this rcs^iect differing from O, riridisy in 
which, according to A. Adams, the shell is only x>{U’lially hiddcai. 
Its mode of xjrogression, at the time, strongly reminded one of us 
of that of Ot/tphaloiropis, 

Cylichna lactuca, n, sp,, PL I. Fig. 2, 2a. 

T. aiiguste cylindrica, soli da, hovis, nitida, alba; aufractibus tri- 
bus, ad suturaiii canaliculatis ; sx)iru brevissima, x>aiibi!um exserta, 
iiucleo luammillato, idtimo anfractii ad luedium CM)iistru-to, 

ax)ertuiii su^wa angustii, linear!, ad suturam incisa, infra modico 
dilatata ac sub-rotundata ; labrt) acuto, ad niediuni x>!ndulum jn’o- 
ducto, labio levissimo convexiubculo, ji^^^lo incrassato ; columella 
plica uiiica, valida, x>cr-obLicxua instructa. Long. 8J, Diam. dj- 
m.m. S. Province, Ceylon. 

This milky-white little shell aiix)cars to be nearest allied to 
Cylichia vohiiay Quoy. It also dosu])^ resenjbles tlio Ibilowing, tho 
body whorl, however, is a little more contracted in tho ciuitre, and 
instead of descending somcAvliat rax)idly, it completdy folds round 
tho uj^x^or whorls ; tho ax)ex is distinctly mamniillated and the outer 
liX> is not so contracted anteriorly. It also seems to bo much rarer. 
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Cylichna involuta, n. sp., PI. I. Fig. 3, 3<^. 

T. cylindrica, solida, alba, Itnvis, nitida ; anfractibiis tribii-s, 
sutura siib-(;anali(jiilata jiiiictis, spin! sub-comca, cxsorta, a2)i<^0 Kub- 
mammillato ; labro feru root(),tenui, labio crassiusculo, infra iucurvo ; 
columulla uni^jlicata. Long 8J-, Diain. 3i- m. m. 

^3. Provinco, Coylou. — Bombay and Poiiaiig (Dr. F. Stol.). 

Ringicula apicata, sp,^ PL I. Fig.^0, 10^. 

T. miiiuta, olongato-tiirrila, solidiuscula, knvis ; sinra aciitissiina, 
sutura j^ordistincta ; aiifractil)U8 qiiinis, ultimo maximo, oblongo 
ac voiitridoso, labio truTKiato, modio unidciitato ;* coliinujlla diiabus 
idicLs validis mnnita ; lal)ro iucrassato, modio inturiio .siib-douticu- 
lato, ad basiu su])-trimcato. Long. 2J-, Diam. IJ m. m. 

Very rare, I't. Louis llarbour, Mauritius. 

Gibbula Holdsworthana, n, sp,^ PI. I. Fig. 18. 

T. 2 )arva, tuibinatji, tenuis, cornea, s 2 )ar.sim irregular ’dor virido 
marmorata, ad basin douse nigro-viride 2 >unctata ; anfractibiis 
qiiiilis, augulatis, ad suturam oblicino deplanatis, indistinctor 
liildicatls, suiiorioribus infra (;arinis duabus, aoutis, validis, ultijuo 
tribus instructis ; basi sub-jqixdanata, tvibiis cariiiis sub-granulosis 
instrucl a, iina valida ad marginem umbilici sita ; umbilieo intus 
S2>Irali1or costulato ; a 2 )ertura fero circulari, labro sim^diei, intorno 
distincter margaritaceo. Alt. 4.\, Diam. of m.m. 

Pare ; S. Province, Ci^ylon. 

Tiiis is anotlier small slioll belonging to tlio same grou^i, as tlio 
011(3 des(Tibod by us in the Socicty^s Journid for 180‘J, j)- l^d, un- 
d(3r the name of G. sv b-jih’cata, in the ^U’esc^ut species the seul^duro 
is more regular and tlio colouring more vivid, b(d ng slightly llannul 
with a very dark gre(3n, iJi’inciiially on tlio whorls near the a^iox ; 
also closely dotted with the sanm on its bas(3 ; the umbilicus is wiilur 
&c. Tlio generic characters would seem to imlicuto an intermediate 
2 )Osition between Gihhda and Margarita, 

EobinsojS'IA, nobis. 

Ceylon Asiat. See. Proc. Maj^ 1869. 

The slndls of this genus are of a Naticoul ajiiioarain e of a thin, 
deli(.'ate texture, composed of a few rapidly increasing whorls, 
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not umbilicated, with a simple columella, the outer Up of the 
aperture is not reflexed ; they somewhat resomhle Amaurojosis. Tlie 
genus was named after Sir Hercules Hobiiison, Governor of 
Ceylon. 

E. Ceylonica, nobis, (loc. cit.), PI. I. Fig. 5. 

This shell, from Matura in Ceylon, forms tlio typo of the above 
genus, it is of globose, irflatod growth, composed of four whorls, 
almost smooth, of a whitish colour, encircled willi a very broad, 
chocolate belt ; it would seem to bo very rare. Long. 11, Diam. 10, 
Alt. aport. 8L Diam. aport. 7 m.m. 

E. PUSiLLA, nobis, (loc. cit.) PI. I, Fig. 0, 

This delicate little shell, from Balapiti^’a in Ceylon, is not nearly 
so inflated as the preceding, its form being oval instead of vontri- 
cose, composed of five whorls, the spire more acute and the 
suture more distinct ; it is of a milky white (colour with a browii apex, 
marked on the last u liorl with two, somewhat iiidistiiiot, narrow 
brown stripes ; it resembles J?. Qeylmiica in being almost smooth, 
only slightly marked with the lines of growth. 

Long. G, Diam. 4, Alt. apert. 3i-, Diam. aport. 2J- m.m. 

Fossarus Stoliezkanus, n, sp., PL I. Fig. 10, lO^r. 

T. 2 ^arva, alba, oviformo-oblonga, sub-crassa ; S 2 )ira sub-obtiisa, 
anfractibus tribus, mulli-eariiiatis,intcrstiis striisincremonti niiiiutis- 
simis docussatis ; aiifractu ultimo peram 2 )lo, obliquo, anqde el- jn’o* 
funde umbilicato, umbilico intus ruguloso ; aiiortiira semniiri'ulari, 
labro ad margiiicm crciiulato, uiiiformo curvato, intus sulcato, bibio 
crassiusculo, recto, Itevi. Long. 4,2, Diam. 3^-, Alt. a^iert. oA, Diam. 
apert. 12 m.m. 

Earo, 8. Province, Ceylon, — Bombay (Dr. F. Stol.) 

Possarus insignis, pl. I. Fig. 9, 9a. 

T. tenuis, alba, sub-turbinata ; spira por-exserta, ajiicie acutissi- 
ma, sutura sub-canaliculata ; anfractibus 7, convexiusculis, confertim 
carinatis, carinis Bj)inulose aut granulose rugosis ; ultimo anfractu 
ventricoso, ad apertiiram semilunarem dissolute, profiinde ac 
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angusto umbilicato ; labro acuto, crenulato sen minute fimbriato ; 
labio tenui, loovi, pauliilum curvato. 

Long. 6J, Diam. .0, Alt. aport. 4, Diam. aport. m.m. 

Eare ; S. Province, Ceylon. 

Syrnola dubiosa, n. PI. I, Fig. 19, 

T. parva, angiista, subiilata, Irovis, vix perforata ; anfraotibus 10, 
planis, fiutura distincta, paulo imprcssa, simplici jun(*tis ; aportura 
parva, subovata, postico acuto aiigulata, flitico latiiisculo sub-rotnii- 
data ; columella paululuiu retlexa, oblicj^ua, tenui, uniplicata. 

Long. 7, Diam. 2 m.m. 

This small species closol}’’ resembles atlemiata, A. Ad., but 
can be distinguislied by its only liaving ten whorls, by its sliglitly 
loss aouminate form, by the absence of any transverse stria! iou 
and by tlio unusually indistinct plait on the columella. The aper- 
ture is contracted posteriorly and rounded at the base. 

Sands at Poorcc, Bay of Bengal, (Eaban). 

Niso pyramidelloides, n, sp., PI. I. Fig. 14. 

T. angusta, subulate acuminata, nitons, hevis ; anfractibus qua- 
tuordecimis, planulatis, aufractu ultimo ad basin sub-angulato ; 
sutura sub-indistiiicta ; anfractibus fascia caslaiioa ad suturam 
inferiorom cine! is, ultimis ([iiinis supra medium fas(*ia simili nolata; 
apertura (‘omprosso sub-rhomboidca, autico ot aiigulata, 

marginibus tenuibus. 

Long. 11, Diam. 8. Alt. ajicrt. 2 A, Diam. apert. 1.1 m.m. 

This species cannot bo confounded witli any otlier of the genus 
in form, as also in the manner in which the whorls are belted; it 
bears considerable analogy to one or two known Pt/ramidel/<e^ su(*h 
as jP. pulchellaj Ad. &"c. Tho second brown belt, shou'ing only 
on tho last five whorls, is a remarkable chara(iteristic ; it is also 
the narrowest and most contracted species of the genus yet de- 
scribed. 

Sands at Pooroe, Bay of Bengal, (Baban) ; Malacca and Penang, 
dredged in 3 fathoms on sandy ground (Dr. Stol.) 

Leptocoxchus Eobtllakdi, Li^n. PI. I. Fig. 1. 

Journ. de Conch. 1870, XV. p. 305. 

This handsome and peculiar siiocies reminds one, somewhat, of 
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certain spoc'ies of Coralliophila ; llio slioll is most romarkaLly pro- 
clncod at liu' Iniso into a long, pointed canal, with a deep furrow 
roiK'liiiJg from its extremity to the narrow niuhiliciLs, tJio upper 
whorls are perfectly flat and hidden Ly a callosity, the body is 
somewhat flat toned and dilated, roughly and handsomely caiicol- 
laled, with the interstices more or loss hmhriatc^d. 

]jong. 21, Diam. loj, Alt. apert. 18J, (extra caiialcm 12 J), Diam. 
npert. 8J ni.m. Mauritius. 

Mangelia bicinctula, n, sp., PI. I. Fig. la, \ba, 

T. turrit o-fusiformis, solidula, iiitida, fusco-alhida, supra et infra 
indistinctiT gris('()-fiilvo ('ijicta ; anfractihus 0, ad suiiiram auguste 
con.''trictis, Mib-cAlindricis, uliijuo basi att(‘nuato, distliicter castaneo 
tinclo, oanali recto, brevi, lalluscule de^'im'ide, anf. omninis costulis 
crassipsculis traiisversis, roctis, et sirlis spiral i bus teniiibus et 
eoufertis oruatis ; apertura angusta, postice angulata ; labro ex- 
torno val(l(' incrassato, albo, postico vix enuirgiii’ilo, bdiis indis- 
lim'ter crcMiulato, labio tonuissimo, hand distiui'ter dotoiguato^ aii- 
tice pauhilum ruguloso. 

Long, lo, Diam. 4J, Long, anfract. ult. Alt. apert. 
Diam. apert. 2 m, m. 

S. rrovin('e, CV^lon, 

Helix Newtoni, .7;. 

Tliis small si»e( ies is composed of 0 nctfemMl whorls, nuieli com- 
presst'd, bearing above (on^iderable ro.sem bianco to our cominoii 
JL roliiinhita ; suture \ery distil ad, som(‘A\iiat excavated; 
aixTtiiro small, nearly as liigh as broad, ^S(mu‘A^ liat angular; 
margin of t lie lip simple; deeply iimbilicaled, romiuding one a 
little of c ertain S 2 )ecies of ilui genus Solanunh^ increased by its most 
strilnng char act eristic, aroAV of crcnidatud, fold-like, closely approx- 
imated stria', Avliicli surround the umbilicus and extend over about 
two-thirds of the baso. Very rare, Pouco Mt. Mauritius. 

Helix (Discus) LoVieuxi, w. sp. 

This beaut ifnl little species, whic.h is named after Mr. Le Vicnx 
of Mauritius, possessor of an cxtreiiiely lino collection of shells 
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from those seas, is composed of 8 closely wound whorls, mode- 
rat(3ly elevated and turritod, covered at regular intervals with 
very strongly developed transverse ribs whi(;h fade away towards 
the obtuse apex, these give it a most interesting appearance under 
llie lens, they are continued on the base of the last whorl, where 
tliey almost completely disappear towards the centre, but appear 
again round the umbilicus ; the ai)crturo is very small, the last 
wliorl angular. Alt. ."J, Diam. 2 m.m. ^ 

Haro ; Mahe, (Seychelles). 

Helix (Conulus) sub-turritula, w. 

This small, horn-(jolorod shell is composed of 7 turritod, rapidly 
elevated whorls, divided by a distinct suture, no sculpture is discer- 
nible, evonund(?r the lens ; apex somewhat maminillated ; last wluni 
strongly koeded, its base nearly flat, imperforate ; aperture angular, 
about as high as broad. It can be distinguished from the Indian 
species of the same type, by its ilatter base and less convex wluu-ls. 
The animal is black mottled with yellow; it was found in a damp 
ravihe at IVEalie (Seychelles), at about 800 ft. above the sea. Alt. 4, 
Diam. 4 in.m. 

Gibbulina Adamsiana, n, sp., PI. I. Fig. 17. 

TeMa cyllndrico-fusiiormis, alba, vix rimata, teniola, sub-flex- 
uoso costiilata, costulis f(TO rc'ctis att validis ; anfractibiis 8, cyliii- 
dricis, idanatis, gradatiin accrcsc entibus, ultimo regiilari ; .spiia 
obtusa, sutura impressa ; aperlur.l Md)-angulat ini (piadrala, dente 
parietaliparvo unuiita, labro ridiexo, curvato, labio coluniidlari recto. 
Long. 18, Liam. max. (5, Alt. apert. 5, Diain. apert. 4J m.m. 

Very rare, near Curepipe, Mauritius. 

This very distinct, though rare, si30(*ies most reseniblos the 
rcanaikable G, JVrrillij JL. Ad. and G. DiqmiLiana^ (Journal, Asiatic 
8oci(dy, Vol. xxxix, page 411) ; it is easily distinguished from both 
by the dillm-enco in form and sculpture, from the former, also, by 
only ha\ing 8 uhorls, fj-oni the latter by the almost entirely 
concealed, instead of very open, umbilicus. 

Cataulus Nietneri, n, PI. I. Fig. 7, 7a. 

T. parva, sub-fusiformis, vix perforata, apice sub-obtusa ; supra 
pallide-straminca, infra viresceiito grisea, ct irrogulariter albido 
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strigata ; anfractibus 6, convexiuscnlis, primis duobus vel tribus 
laevigatis, ceteris trausvorsim costulato striatis, ultimo antice sub- 
api)lanato, ad basin acute carinato ; apertura oirculari, peristomate 
albido, iucrassato ac redexo, intus ad basin anguste canaliculato. 
Operculum normalo. 

Long 11, Diam. Alt. apert. 4, Diam. apert. m. m. 

This is the smallest species of tlio genus as yet described, it is 
also composed of fewer wljorls, the last being peculiarly somewhat 
flattened ; the sculpture is obsolete on the first three, j ust discerni- 
ble on the fourth and very distinct on the last two whorls ; tlie notch 
at the base of the peristome is loss consj^icuous than in the other 
species of the genus ; the shell is of a straw colour, irregularly 
marbled and streaked with greenish zigzag markings ; the opercu- 
lum is of a light horny texture composed of about C whorls. We 
have named this interesting now*^ Gataidus after Mr, Nietner of 
Ceylon, who has so largely contributed to the knowledge of the 
Insects of that island. 

Helicina Theobaldiana, n, sp., PL I. Fig. 8, 

T. parva, depresso-conica, fulvo vel luteo rufescons, sub-obsolete 
striata ; anfractibus quiiiis, supra convex iusculis, ultimo ad poripho- 
riam acute carinato, basi tumido ac lawigato ; carina lutoola ; aper- 
tura semilunari, paulo oblitjua, labro reficxiusculo, paulo dilatato 
ad periifiieriam sub-angulato ; labio ealloso, albido ; columella bro- 
vissima. Operculum toniio, minute et confertim granulatum, pal- 
lide glaucimi, margino imululum fusce-rubro tinctum. Alt. 4 J, 
Diam. maj. 4J, 1). miii. 4 m.m. 

This small species has no peculiar characteristics, it varies from 
a dark rufous broAvn to a pule straw colour ; out of some hundred 
6X)ecimGns procured, not a single one had the whorls banded. In 
height it is tolerably constant, 4-4.} m.in., but it varios consider- 
ably in the breadth, one voinoty being about 7}, another 6 and a 
third (the rarest of all) as high as broad ; it somewhat rcsomblos 
a species from Tonghoo (? crocina Bens, apud Theobald), it 
can be distinguished by the smoother surface, by the absence of 
stripes, by the tumidity of the base, and by the greater dovolope- 
ment of the callosity. It also is very close to JT. Nicoharica^ Phil, 
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from the Nicobars, indeed so mucli so, that some specimens are 
barely distinguishable, the minute spiral sculpture of the latter 
being almost the only constant difference. Abundant at the 
Seychelles, on the ground amongst decaying leaves, &c. 

Nucula Babaniana, n, sp., PI. I. Fig. 11, Ua, Hi, ll<?. 

T. par villa, porobliqua, valde infequilntoris, crassa, moderate 
inflate, nitida, pallidula, radiatim obsolete confertim linoolata et 
concontrice striata, striis distantibus, suT)-obsoletis ; parte antica 
valde et angustatim producta, postica brovi et abrupte truncata ; 
margin o supero, aut dorsali, utriusque valvce eloganter et crasse 
graiiulato ; margine interiio valvarum minute cronulato ; cardo 
dontibus validis antice 23, postice 7, instructus, fovea ligamentali 
angustissima separatis. Length 6, breadth thickness 3 m.m. 

In sliapo somewhat resembling JV. Pat/iotsts, A. Ad., (var. of 
JV crenulala, A. Ad., apud Hanley), the posterior extremity a trifle 
more produced, the sculpture is, however, very different. 

The concentric grooves in the present species are very indistinct, 
often ‘becoming altogether obsolete, tliere are only traces of radiat- 
ing striation ; the striking feature, however, is the two peculiar 
rows of oblique granules (nine in each row) on the anterior dorsal 
margins ; the inner margins are unusually strongly crenulated ; the 
tooth very long and sharp, especially tlio seven posterior ones. 

Pooreo, Bay of Bongal, (llaban). Dr. Stoliczka dredged near 
Penang in 4 fathoms a few specimens of what a 2 ipears to be this 
species. They are a little more elongated than those from Pooree. 

Fisidium Clarkeanum, n. sp., PI. I. Fig. 4,4®. 4d. 

T. ventricosa, oblonga, valido ineoquilateris, pallide fulva; 
postice olongata ac rotundata, antice rotund ate truncata ; umboni- 
bus prominentibus ac tumidis; superficie concentrice confertim 
striata, striis tenuibus, regularibus. 

Length 5L breadth from the umbones 4^, thickness m.m. 

I am indebted for this species to my friend Mr. G. B. Clarke ; 
it is tolerably abundant in tanks &c., close to the Damuda at Mois- 
raka. I have lately received a very similar shell from Chittagong, 
only differing by its smaller size, less produced posterior end and 
less tumid umbones ; it may prove to bo specifically distinct. I have 

2 
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also a third closoly allied species before me from the neighbourhood 
of Bombay, this differs, however, materially from the two former 
by its more produced and sub-angulate anterior end and by the 
more central position of the umbones &c., it is smaller than either 
of the preceding forms. A fourth Indian species in my collection 
from the Himalayas is very distinct from any of the above, it 
will probably prove to be P. paludosim, Hutt. (Journ. As. Soc. 
Bengal, xviii, p. 649). #■ 

Cryptogramma Arakana, m. sp., PI. I. Fig. 16, 16a, 

T. oblonga, subventricjosa, alba, maculis castaneis pervariabilo 
sparsim flammulata ; lunula angusta, attenuata, parte anterioro 
fusca ; umbonibus prominentibus, paubilum antice positis ; latero 
postico angustato, oblique triincato, ad oxtromitatem rotundate ob- 
tuse, *antico rotundato ; superficio valvarum costulis concontricis et 
radiantibus ornata, prirnis in parte media, alteris antice et postice 
multo fortioribiis et squamulosis. 

Length 14, breadth from the umbones 13J, thickness 9 m.m. 

Dredged alive by Mr. H. F. Blau ford in Arakan, to whom we 
are indebted for specimens ; single valves are abundant on the sands 
in the S. Province, Cejdon ; it was also found by Dr. Stoliezka at 
Penang and Singapore, being extremely common at both localities. 
The sculpture of this handsome little shell is very j>eciiliar, in the 
centre it is strongly latticed with close set ribs, Avhicli form, whore 
they cross one another, large, nearly round granules ; at the extreme 
anterior side, there are no decussating ribs, but the transverse ones 
are continued by 4 or 5 rows of broken u}), rugose granules ; the 
posterior side, beginning at about onc-tliird of the breadth of the 
shell, has somewhat similar rows of granules, somewhat distant, 
the granules themselves being, for the first 7 or 8 rows, erect and 
foliaceous, almost spoon-shaped. 

Cypricardia sfathulata, Souv. pi. 1, Fig. 20. 

Jour, de Conch, pi. ix, f. 2. 

A specimen of this interesting species was found by Dr. J. 
Anderson at the Andamans, and presented by him to the Indian 
Museum at Calcutta; it was buried in a slate-colored rock in 
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company with a species of Pholas ; there appears to be no specific 
diflerence from the shell figured from New Caledonia by Mr, 
Souverbie Irom a unique sj)ecimen; my specimen confirms his 
statement, that the riglit valve is less inflated tlian the loft one, 
which ho ap^iears to have thought might have been only accidental 
in liis type speciinon ; ho makes no roinark regarding the habitat. 


Description of PlJIte. 


1.— \h. 

leptoGonchiis Rohillardi^ p. 5. 

2.— 

Cylichia lactiica, p. 2. 

8. — *6a. 

Cyliclma involuta, p. 3. 

4.— Ad, 

PiMium Clarkeanumy p. 9. 

5. 

Rohinsonia Oeylonica^ p. 4. 

(). — 6^/. 

liohinaonia pusilla, p. 3. 

7. — 7a. 

Cataulm Nietneriy p. 7. 

8.— 8a. 

Ilelicina Theoholdianay p. 8. 

9.— 9^#. 

Poasaf'ua hmgnisy p. 4. 

10.— -lOa. 

Fosaarus Htolic>zkanmy p. 4. 

11.— 11c. 

Nuciila Ituhanianay p. 9. 

12.— ria. 

Ringkula apicatay y, 3. 

10.— 135. 

Glauconella Andersoniy p. 2. 

14. 

Niso pyrmiidelloidesy p. 5. 

15.- 15a. 

Mangelia hicinctulay p, G. 

iO.— 16a. 

Cnjptogramma AraJeanay p. 10. 

17. 

Gihhulina Adamsianay p. 17. 

18. 

Gihhula Holdsworihanay p. 3. 

19. 

Syrnola duhiosa^ p. 5. 

i20.— 20a. 

Oypricardia spathulatay p. 10. 



12 


No. 1, 


A List of the Eeptiliah Accession to the Indian Museum, Cal- 
cutta, FROM 1865 to 1870, WITH A DESCRIPTION OF SOME NEW 

SPECIES, — hy John Anderson, M. D., F. L. S. & F. Z. S. 

[Received 28th October, read 2nd November, 1870.] 

The accompanying list fs a rough record of tlie number of species 
and specimens of Eeptiles, added to the Indian Museum during the 
last four and a half years, with an enumeration of the localities from 
whence they were obtained. Tlie Museum is especially indebted 
to Messrs. Jordon, W. T. Blanford, Stoliezha, Theobald, Gammie, 
Peal, Godwin- Austen and Haughton for many valuable donations. 
The Museum collectors wlio have visited many parts of India 
during the above period, have also largely contributed to the 
collections in this Department. Two hundred and fifty-five species 
have been received during these four and a half years and about 
60 of them are either new or recently described species. .They 
illustrate 113 genera and number in all 1768 specimens. 

A great deal, however, remains yet to be done, before sufficient 
materials will have been brought together for the full and exhaus- 
tive illustration of the distribution and variation of the Eoptile 
fauna of our Eastern possessions, &c., and it may not bo out of jdace 
to indicate here the localities from whence Eeptiles are most re- 
quired. Chief among these are, the North Western Provinces, 
Marwar, Bikaneer, Sind, the North Western Himalaya, Assam, 
the Khasi Hills, Arakan and Burmah, Southern India and Ceylon, 
especially the four last mentioned localities. 

Much has yet to bo learned regarding the frogs, lizards and land 
and fresh water tortoises, and more especially of the smaller species 
of the two former groups. 

The now species described in these pages have been received 
during the above period. 

SCINCIDJE. 

Euprepes novem-carinatus, sp. 

Supranasals form a suture behind the rostral. Eyelid scaly. 
Prsefrontals, postfrontals and vertical meet in a point. Seven upper 
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labials, the 5th the longest. Ear obliquely oval with two or 
three strong prominent denticulations. Thirty-two longitudinal 
lines of scales round the body and 42 transverse lines between the 
axils. Scales with 9 keels, the three central ones strongly marked. 
The limb reaches to the anterior angle of the eye ; hind limb as long 
as two-thirds of the distance between the axils. 

Above olive brown with 4 or 5 narrow longitudinal black lines 
along tho back. A deep brown band frc^ii the nostril through the 
eye and above the ear, along the side and on to the base of the tail, 
witli a moderately white band above far over the suporcilium 
along the side of the back ; another tli rough the upper labials 
and oar to the shoulder where it changes into the pale greenish 
yellow of the side. A very faint broken blackish line from the 
angle of the mouth to the shoulder and three or four from behind 
the fore limb along the side of the belly. Limbs with five* longi- 
tudinal black lines with scattered white spots. 

Length of body 3", 1 0 "' ) tail 4", 4'". 

Mah, Mandalay, Upper Burmah. 

The nine keels, strongly denticulated ear, and tho greater number 
of scales between the axils and round the body separate this species 
from E. rufescens ai)ud Gunther, or E. macular ius. 

Euprepes longicaudatus, n. sp. 

Tail long and tapering, three and one half the length of the body, 
A long narrow linear supranasal, not contiguous with its fellow. 
Posterior frontals form a broad suture. The anterior frontal is 
partially divided, vertical moderate tapering behind. Fifth upper 
labial below the eye, much elongated ; opening of the car of moder- 
ate size, no lobules. Thirty longitudinal series of scales round the 
body and 28 transverse series between the fore and hind limbs. 
Prsoanals not enlarged, scales with 4 to 6 keels, 4 the prevailing 
number. Fore limb, when laid forward, reaches to tho anterior 
angle of the eye ; the posterior extremity covers 4-5ths of the in- 
ternal between the groin and the axilla. Limbs of moderate 
strength. Upper surface and sides uniform dark brown, lower 
parts pale greenish white ; vent to snout U, 6 vent to tip of tail 
3", 9'", fore limb yV > tS"^* 
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ndb. Cachar. 

This form is closely allied to E. monticola from which it is distin- 
guished by the greater number of the keels on its scales and by 
the length of its tail. It is in all probability a hill form. 

GeckotidvE. 

Hemidactylus Bengaliensis, n. sp. 

Body uniformly granuldCi*. An enlarged white tubercle on the 
side of the neck before the shoulder. No enlarged tubercles on 
the sacral region. Tail flattened from above downwards, flat on 
the under surface, contracted at the base and then expanded into 
broad verticils. A prominent almost spiny tubercle directed 
backwards on the posterior inferior margin of each verticil, with 
or without a small tubercle above it on the dorsal and lateral margin. 
The perfect tail a little longer than the body. Eight or nine 
femoral pores, not continued on to the preanal region. Thirty-five 
longitudinal series of scales on the middle of the abdomen. The 
rostral witli a longitudinal groove on its upper surface. A ‘pair 
of moderately-sized rounded plates behind the rostral, separated 
from each other by two granules, placed longitudinally and forming 
the upper margin of the nostrils. Two small plates enter into tho 
j)ostcrior mai'giii of the nostril, the first labial defining it below. 
Eifteen upper labials, tho hinder ones very small. Eleven lower 
labials. Two large shields behind, broadly in contact with each 
other, and forming a suture with tho sides of tho mental and witli 
the first labial. A pair of small shields on the external side of the 
post mentals. Two irregular lines of small si li olds of variable size 
below tho lower labials. Twelve transverse imbricate plates in 
double series on all the fingers, except the thumb which has only 
10, tho distal on all, and sometimes the proximal, being undivided. 
Fingers all clawed, the claw of tho thumb being very small. The 
upjier surface of each finger is covered with about 5 longitudinal 
lines of enlarged almost scaly granules, the interval between them 
and tlie disks being occupied by minute granules. Thirteen im- 
bricate plates in double series on the second and third toes, the 
distal and proximal ones being undivided ; twelve on the 4tli 
and 5th toes, the proximal ones being single or partially divided, 
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the distal one single. All the toes clawed. The scale-like grannies 
on the upper surface arranged as on the fingers. 

Brownish grey olive, with 5 to 6 transverse, broad, wavy, 
brownish bands, with pale posterior margins on the back, and 12 to 
13 more indistinct bands on the tail with tho angle directed 
backwards. Sides faintly reticulated with brown. Under surface 
pale yellowish, brightest on the middle of the abdomen. Disks 
bright silvery white in life. Length 2," ^1'", tail 3", 2'" = 6", 1"'. 

This species is common in Bengal, and is closely allied to J£, 
Coct(Bi, from which it is distinguished by the tubercle on tho side of 
its neck, by the absence of the tubercles on tho sacral region, the 
spiny character of tho lateral caudal tubercles and tho smaller 
tubercle above it, the greater number of its upper labials and by 
its coloration. 


Nycteridium Himalayauum, n. sp. 

Hoad rather fiat : snout broader, fiatter and more rounded than 
in N. Schneideri, Fingers and toes witli a more developed mem- 
brane. Uniformly granular above, with the excei>tion of a line of 
large, round, fiat, scale-liko granules along the sides froni behind the 
fore limb to the loin. Thirty-six longitudinal rows of scales in tho 
middle of the belly. Two pairs of mental shields, the anterior 
nearly twice as large as the posterior. Eleven upper and eight 
lower labials. A line of small shields above the upper labials. A 
pair of supranasals behind the rostral, the two separated by a 
small ,'izygos shield. Tail broken olf. 

Uniform greyish above with a shining lustre, marbled with 
blackish in short linos. A dark lino far behind the eye along the 
side, minutely punctulated with black, a spot to each granule 
most numerous on the limbs, the sides of the body and head ; under 
surface yellowish. 

The rather strongly webbed feet of this sjjecies would seem to 
connect Vtychozoon and Nycteridium. The glands behind the ear in 
the position of tho paratoids are prominent structures, filled with a 
white cheesy substance. Darjeeling ; .3,000 feet. 


Utttrpftrs FuMIc Lflmry. 

Acoa. 
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Oligodontid.'e 

Simotes semifasciatus, n, sp. 

Scales in 17 rows, occipital suture little more than half the 
length of the vertical. Occipitals but little larger than the vertical, 
rounded or oblicpioly triiiicatod behind. Eight upper labials, the 
4th and 5th entering the orbit. Loreal longer than high. Two 
prreociilars and two postoculars. Temporals 1 + 2 orl + 1-1-2, 
or 2 + 2 ; one only in coiftact with the postoculars, but when there 
is a small anterior temporal, this shield is in contact with the two 
postoculars. Upper postocular wedged in between the supraciliaiy 
and the occipital Ventrals 181, C. 34. Anal entire?’^ Length 
8", 5"', tail 2", 3'", ventrals with an obtuse keel. Uniform brown 
above, with 50 obscure, irregular, narrow, brocken, transverse, 
black bands, formed by the black margin of the scales, not continued 
on to the second row of scales. Under surface dull yellowish with 
numerous quadrangular largo black spots on the ventrals and cau- 
dals, obscure on tlio anterior eighth of the body. All the scales 
minutely punctulated with brown. 

Two specimens, Naga Ilills, Assam. 

COLTJBIUD.T?:, 

Zamenis Ladacensis, 71, sp. 

Head rather long ; snout pointed, the rostral as broad .as higli, 
pyramidal. Anterior frontals as broad as long, their greatest length 
being from within outwards, about half the size of tlie posterior 
frontals. Mesial suture of posterior frontals obliterated, but a 
small portion of tlio united shield is separated on the right side ; 
vertical much contracted in tlio middle, its anterior end broad. Oc- 
cipitals proportionally larger, than in Z, fasciolatiis, transversely 
truncated behind. Loreal almost square. One largo jiraeocular 
reaching the vertical with a small detached piece below, sejiarated 
from the 3rd and 4th upper labials. Nine upper labials, the 4th 
and 5th entering the orbit, the posterior upper extremity of the 
latter prolonged up behind the orbit. The upper half of the 6th 
distinct, but excluded from the orbit by the 5th. Two posterior 


* T)ie snake has been cut open through the anal. 
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oculars in contact with two temporals. Temporals 2+2, nineteen 
rows of smooth scales with two apical pores, ventrals with a distinct 
keel, most marked on the middle and hind part of the body. Anal 
bifid, ventrals 237, caudals 102. Pale olive brown, marked on the 
anterior half of the body by broad brown dorsal bands only a little 
darker than the general colour of the snake, distinct near the 
anterior part of the body, but obscure behind. Ventral surface 
pale yellow, faintly marbled with brown^on the under surface of the 
tail. Nine teeth in each maxillary, the last stronger than the others. 

Ladak, where it is said to be the only snake inhabiting that 
elevated region. 

Tropidonotus Sikkimensis, n. 

Head of moderate size, obtusely rounded in front; scales in 19 
rows, feebly keeled, much imbricate on the anterior half of the 
body and disposed in very oblique rows. Ventrals 1^6 — 170, caudals 
64 — 66. Bostral much broader than high. Anterior frontals more 
than half the size of the posterior pair, obtusely truncated in front. 
Lat'eral margins of vertical broader than anterior margin, conver- 
gent. Posterior margins of occipitals rounded, occipitals longer 
than vertical, 8ui)raciliary nearly as large as vertical. One quad- 
rangular loreal higher than broad. Proeocular just reaching the 
ui)per surface of the head. Three postoculars, eight upper labials, 
the 4 th and 5th entering the orbit. Temporals 2 + 2 in contact 
with fill the postoculars, the inferior anterior are about 4 times as 
largo as the superior. Two pairs of elongated chin shields, the pos- 
terior divergent behind, anterior in contact with five lower labials. 
Twenty-live small teeth in 6ach maxillary, scaw?ely separated from 
two strong teeth behind them. Anterior half of the body olive 
green, darkening posteriorly to olive brown, reticulated posteriorly 
with white and black, involving the moi’gius of the scales. Under 
surface polo yellow, the ventrals on the anterior third of the body 
with large blackish brown spots, that sometimes cover a whole 
shield ; then the posterior thirds minutely speckled with dark pur- 
plisli brown ; the angles of the ventrals of the same colour. The 
upper side of the head is uniform olive, but all the upper labials 
and rostral are pale yellow ; in front of the eye pale oUvo brown, 
no black spot below the eye. 
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Daijeelingf, 5000 feet. 

This description is drawn up from two specimens* that agree 
in every particular. It is closely allied to G. suhnmiiatus and 
T, himalayanus^ but distinguished from them by its dentition, the 
relatively fewer number of its caudal plates and by its distinctive 
col oration. 


IlYi)ROPiriD;«E. 

Hydrophis tuberculata, n. sp. 

Head slight^ broader than the neck and of moderate length. 
Neck not very slender. Eostral broader than high. Fourth and 
fiftli labials below the eye ; one prcoocular and two postoculars. 
Three to four temporals along the side of each occipital, the anterior 
one the largest and almost entering the labial margin. The nasals 
are large and quadrangular, and much larger than the frontals 
which are rounded behind. The vortical is emarginate and much 
smaller than the elongated occipitals.f All the shields of tlie head, 
including tlie lower labials and the scales in the immediate vicini- 
ty of the head, are thickly studded over with minute gTanulos. 
Thirty-eight rows of slightly imbricate scales round the neck, each 
scale with two prominent tubercles, ono before the other. Ventrals 
321, small, about twice the size of the adjoining scales, irregular, 
sometimes dividing, those on the fore part of the body largest. 
Each ventral with several minute tubercles on either side. Four 
anal shields, the external the largest. Terminal scale of tail mo- 
derately largo, tuberculatod at its base. Trunk encircled by 59 black 
bands, 8 black bars on the tail. The bftnds are broadest and black- 
est on the back, contracting on the sides into narrow indistinct lines, 
continued on to the ventral surface. Ground colour olive yellow 
above, bright gamboge yellow below. A dark olive patch on tlie 
crown of the head with a pale yellowish band from orbit to orbit, and 
passing backwards through the temporals to the neck. An obscure 
dark line through the upper labials which are yellowish. Length 
49 inches. 

* No. 1. Length 35^ ; tail 7J. No. 2. Length 34d ; tail 7. 

t Two large pairs of square-shaped chin-shields in contact with each otlier 
and four of the lower labials. 
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Hah, Tidal streams, Calcutta. 

This species is very closely allied to H. gmnosa from which it is 
separated by the small number of scales round the neck, by its two 
postoculars and two pairs of large ohiu-shields and by differences in 
the form of tho shields of the head. 

Hydrophis Fayreriana^ n. sp. 

Head sliort and thick, snout broad, rounded ; body moderately long, 
stout, of nearly equal breadth throughout and narrower on the 
anterior fifth. Frontal shields large, tapering outwards, about 
the same size ns the nasals. One prmocular, small and pointing 
forwards. One postocular. Seven upper labials, the 5 th the lai’g- 
e.st, the Gth and 7th labials with a shield above them, suggesting 
tliat they are only portions of a large Gth labial. Third and fourth 
labials onteriug tho orbit, oblong, higher than broad. Tlie front 
lower labials form a suture behind the mental and are succeeded 
by a iiuriiber of scalo-liko shields. Thirty-four rows of smooth^ 
s(uiles round the neck. Those on the ventral surface larger than 
those on the back and sides, and slightly imbricate, no enlarged 
vontrals; 193 scales from the chin to the vent. Five pairs of small 
pricanal shields. 

Tliirty-niue broad olive brown cross bands on the back, extending 
to the sides, but not on to the belly, rounded below, separated by 
narrow pale lines about lialf a scale’s breadth. Tail olive browji 
above, black on its lower third. Length 30", 2'" ; tail 3", 1"' ; gape 
6 ."' 

Jlah. Bay of Bengal, Poorce Coast. 

This species ai^pears to be closely allied to H. Hardwichii, from 
whicli it is distinguished by the absence of tubercles in tho adults, 
the partial imbrication of the middle rows of scales on the belly, 
by their greater number &c. 

Hydrophis crassicoUis, n, sp, 

Hoad hardly distinct from the neck. Neck and body of nearly 
equal girtli throughout. Bound neck 2", 2"', round middle of body 
2", 9"'. Body elongated. Thirty-four series of scales round tho 
nock, 40 round the middle of the body. Scales almost smooth on 
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the neck and anterior third of the body ; two feeble keel-like tuber- 
cles, one before the other, very obscure, but more strongly developed 
on the two posterior thirds, ventrals twice the size of the adjoining 
scales, quite smooth, broken up hero and there on the posterior five 
eighths of the body. Two pairs of anal shields, the central pair of 
moderate size, elongate, the external pair very large. The vertical is 
pointedly linquato. One prsc- and two post-oculars. The 3i*d, 4th 
and 5 th labials enter the o|;l)i^ on one side, but only the 3rd and 4th 
on the opposite side, the 5th being transversely divided into two 
shields which do not reach quite as high as the orbital margin. 
Two pairs of largo chin shields, the anterior pair quadrangular, 
and the posterior pair rather elongated. Olive yellow above, yel- 
lowish on the sides and under surface, 62 broad black bands on 
tho back, contracting to a point on the sides, but prolonged very in- 
distinctly on to the sides and central aspect, when they expand as a 
large blackish spot. Near tho tail the dorsal bands become con- 
nected together, and their continuations on the central aspect follow 
a similar arrangement. Six black rings on the tail, confluent be- 
low ; tho latter third entirely black. Length (total) 4 feet, 5", 6'" ; tail 
4", 3'". Huglili, below Calcutta. The x)eculiarity of this species is 
its elongated body, tlio uniform breadtli which it preserves through- 
out its length and its enlarged and smooth ventrals. 

CnOTAIilDiE, 

Hypnale affinis, n. sp. 

Snout short, triangular, slightly concave above, canthus rostralis 
prominent ; point of snout turned up, with tho linquate shaped ros- 
tral directed forwards and upwards, capped by 4 small and rather 
nodular scales ; frontals broken up in a number of small scales, sym- 
metrically arranged. Occipitals as large as supraciliaries, irregular- 
ly shaped and tending to divide in the middle, irregularly trun- 
(;ated behind, one in one direction and tho other in another. Three 
prtooculars forming tho posterior boundary of the loreal pit. Two 
postoculars, the lower one vory large, forming the edge of the eye 
and reaching to tho lower prmocular. Two large temporals, widely 
separated from the occipitals and diminishing in size from before 
backwards. Eight upper labials, the second forms the lower mar- 



1871.] J. Andorson — R&ptilian Accession to the Indian Museum, 21 
^ * 

gin of the lorool pit. The posterior labials are very much smaller 
than the third and fourth and only half as high. Scales in 19 or 
20 rows, moderately keeled, ventrals 148-155, subcaudals 36-35. 
Anal entire. Tail terminating in a convex almost sjnny scale. 

There are two varieties of coloration, the markings being the same ; 
one is light reddish brown and the other dark brown, A series of 
large, round, dark brown spots either opposite or alternate along 
each side of the back, confluent on the j) 08 terior fourth of the body, 
with a lateral series of smaller and more Indistinct spots below 
them, with another line of still smaller spots on the first series of 
scales and angles of ventrals. All the scales and the ventrals finely 
mottled with brown. A narrow longitudinal brown band along 
the side of the nock corresponding to the second line of spots. A 
broad yellowish brown band from behind ^he eye through one half 
of the temporals, downwards behind the angle of the mouth to tho 
side of the neck between the second and third line of spots. A 
shoe-shaped brown band, tho front of the shoe forwards, on , tJio 
occiput and nape. A brown band from below and behind tho eye 
through the lower two thirds of the temporals and from tho posterior 
half of the third labial round the angle of tho mouth, on a lino with 
tho lowest line of spots. Fifth to 8th upper labials each with a yel- 
lowish spot. Two yellow spots below the angle of the mouth. 

This species is distiuguislied by tho greater number of scales 
round the body, their stronger carination, tlie greater number of its 
upper labials and the relatively lesser height of the small posterior 
labials to those below the eye. 

EANlDiE. 

Bana Gammii, n, sj). 

Snout short, moderately pointed and rounded, with indistinct can- 
thus rostralis. Tympanum hidden or very indistinct, one-half the 
diameter of the eye. Lower jaw with a pair of not very jn’orninent 
apophyses, vomerine prominences of moderate size, jdaced neaidy 
transversely with an interval between them. Skin generally smooth, 
but with a very few small tubercles on tho sides and sacral region 
in some, others smooth throughout. A fold joining the posterior 
angle of the eyelids. A glandular fold from the eye over the tym- 
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panic region to the shoulder, and another from behind the eye 
along the side of the back to the groin. Hind limb of moderate 
length. The distance between the vent and the heel a little longer 
than the body. An oblong flat tubercle at the base of the first 
toe, and a fold along tlie 1st and fitli toes. The 3rd and 5th 
toes are almost subequal, the 4th being the longest. Tips of toes 
and fingers slightly swollen. Toes completely and broadly webbed, 
the membrane reaching to the tips of all the toes and not emar^- 
uate, 

Olive grey above, marbled on the back with blackish brown. 
A black band between the eye and the snout and another from the 
posterior angle of the eye to near the shoulder. A black band be- 
tween the eyes. The posterior half of the lateral glandular fold is 
yellowish. A brown blackish band below the lateral fold from behind 
the eye to the gi*oin. About 8 black bars on the upper jaw and 12 
on the lower ; the chin faintly speckled with greyish. Fore limbs 
and fingers blacjk spotted. Sides with from 6 to 8 black spots. Legs 
barred and marbled with brownish. Toes barred with black and 
marbled with ^rnler. Under surface yellowish, brighter bn the 
under and hinder surface of the thiglis. 

Another specimen from the same locality (Darjeeling) has tho 
sides and sacral region tubercular and the legs very feebly so. Tho 
colour above is uniform (in sjiirit) dark slate, marbled witli darker. 
Around the vent there is a loose circular bay, niarkcd by radiating 
lines, thickly studded over by papillm, each ca 2 )pcd by a chitinous, 
curved, sharp process. 

Length of ^ 2", 7"'; hind b^g 4", 2"'. Length of g 2", 10'"; log 
5", 2"'. Males witliout vocal sacs. 

Habitat, Darjeeling, 4000 feet. 

Dr. Jordon* in a late notice of some reptiles mentions a frog 
from Darjeeling somewhat allied to 11, Liebig ii^ but distinguislied 
from it by its more fully webbed feet. Such is his description and he 
applies to it tho name R, sikimensis, 1 have no means of dfetormin- 
ing whether this frog is or is not the one now described, as Dr. 
Jordon gives no additional details regarding it. 


* I’i'ocoodings Asiatic Society, Bengal, 1870, p. 83, 
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P^yicephaluB Ehasianus, sp. 

Body sliort and thick, legs of moderate length. He^d short and 
broad. Snout short and rounded ; no canthus rostralis ; nostrils 
directed upwards and backwards, almost on the upper surface and 
half way between the eye and the "snout. Eyes rather large and 
prominent. Occiput much swollen. Tympanum invei’ted by the 
skin, but faintly visible, small, one half the diameter of the eye. 
Skin in the groin full, smooth throughout^ no trace of tubercles, 
fingers quite free ; three small tubercles on the palmar aspect, tlio 
inner one the largest, elongated and siuiilatiiig the sliovel-liko tu- 
bercle of the metatarsus. The first and second fingers of nearly 
equal length, about a half shorter than the third ; tlie fourtli abf)ut 
one third shorter than the third. Thighs rather short, lower leg 
little shorter than the thigh. Tarsus and foot the length of the 
thigh and one lialf of the tibial portion. The body very .little 
longer than the distance between the vent and the heel. The 
shovel-shaped prominence laterally compressed, init not prominent. 
Two apophyses on the lower jaw. The clioanm are round, more 
ditttinclly defined, but rather smaller, than the oustacliion tubes ; 
vomerine prominences placed transversely behind the choaiue and 
separated from each other by a narrow interval. Tongue rather 
small, cordate and notched behind. 

Uniform brown above, faintly barred on the thigh ; spotted with 
brown on the sides, chin, thorax and under-surface of the limbs. 

llah, Kliasi Hills. 

The position and direction of the vomerine prominences and the 
small size of tlie metatarsal tubercle almost servo to separate this 
forjii as the type of a new genus. 

PoLVPEDATIDiE. 

Hylorana granulosa, n. sp. 

Of moderately slender habit. Canthus rostralis distinct, rounded. 
Snout of moderate length, pointed. The interval between the eyes 
is equal tlie distance from the anterior angle of tlie eye to the nostril. 
Nostril below canthus rostralis near the end of the snout. Loroal 
region longitudinally concave. Tympanum nearly as largo as the 
eye. Vomerine teeth in two, somewhat oblique, ridges near the 
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internal margin of the choanm, converging, but separated by a /lar- 
row interspa^. Tongue ratlier elongately cordate, deeply notched. 
A strong glandular fold at the side of the back &om the eye to tho 
loin. Two glands at the angle of the mouth, one behind the 
other, not prolonged on to tlie side as a glandular fold. Limbs 
of moderate length ; disks rather small. Fingers slender and 
of moderate length. The first is rather longer than the 4th, 
and the 2nd is considerably shorter than the latter ; the third 
is more than one half longer than the 4tU. The 4th toe ie 
if anything less than one half of tho body. Two well developed 
metatarsal tubercles, tho inner one oblong, the outer one round 
and 2)rominent. Toes two-thirds webbed. From the vent to the 
metatarsal tubercle is considerably more than the length of the 
body. The back is closely granular with a few scattered tubercles, 
more .especially on the sacral region. Tubercles not visible in the 
suj)posed young. Head almost smooth. Sides of the body of tho 
adult with small and large tubercles. 

Olive brown above, paler on the glandular lino of tho sides. A dark 
band from the nostril to tho eye. A dark brown band from bcliind 
the eye along tlie side. A*narrow white streak from below the eye 
along tho glandular fold behind tho mouth. Upper lip olive 
brown. Chin and throat dusky. Thorax, abdomen, sides, foro 
limbs, and front and back of femora yellowish, reticulatoly spotted 
with brown, tho reticulations strongest on the back of tho thighs. 
Upper surface of legs barred with brown to the feet. 

In a specimen, which appears to be the young of this species from 
Pegu, the colours are more marked than in the adult, more especiaK 
ly the pale colour of tho dorsal glandular line%wliich is prolonged 
forwards as a pale margin to the ui)per eyelid and canthus rostra- 
lis. The light colour of tho glands behind the mouth is prolonged 
along the sides as an indistinct line, also showing itself to a 
certain extent in the adult, which tho young resombles in all the 
other details of coloration. 

The young specimen was obtained in Pegu by Mr. Theobald 
and tho adults at Seebsaugor, Assam. Tho former measures : 
length 1", hind limb 1," 11" j the latter: length 2", 2"', liind 
limb b", G.'" 
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I first described tliis sj)ocies in my notes from a s^Jecimon I obtain-* 
taiiiod in Yunan. 

Hylorana monticola, n. sp. 

Snout of moderate length, very little longer than the distance be- 
tween the eyes. Moderately j)ointcd, canthus rostralis triangular 
or nearly so. Loreal region between the nostril and eye flat, per- 
pendicular and then abruptly rounded outwards to lower jaw. Nos- 
tril directed backwards and outwards, slightly below the canlhus 
rostralis and nearer the end of the snout than the eye. Upper 
jaw not projecting much beyond the lower one. Tympanum dis- 
tinct, small, about one third the size of the eye. The tongue cor- 
date, hardly elongated, deeply notched behind. Choanm hemi- 
sjDherical ; the vomerine ridges begin on a line Avith their anterior ^ 
iiiternfil aiigle in tAVO oblirxuo lines, iucroasing in size from before, 
backwards converging, but separated by a considerable interspace. 
The eustachian openings are rather larger than the choanje. A 
glandular fold along the side of the back, with a very indistinct one 
from bie tj’nijianuin to the shoulder. A few enlarged glands behind 
the mouth, Avith a short fold mooting the one from the tympanum 
and ceasing behind the shoulder. From the vent to the heel is 
slightly in exc ess of the length of tho body. Tlie length of the 
foot is about half the length of tho body. Disks large. Tho thumb 
is a litlle shorter than tlio second finger which is about one fourth 
shorter than the fourth. Tho third finger is one third longer than 
tho fourth. Toes broadly webbed, tho membrane reaching to the 
disks of all fingers except the Iburth. 

Dark slate colour above, obscurely marked with largo darker 
spots. A deep bluish black band from the nostril through tho eye 
and tynj2)anum, and along the sides on which it expands, and is 
obscurely spotted with darker. A pale bluish line from the eye 
along tho glandular fold. Ux>per surface of logs greyish, obscurely 
banded and mottled Avith slaty broAvnish. Back of thighs finely 
reticulated with broAvn. Under surfacjo yolloAAdsh. Upx)er lij), x)ost- 
oral glands and fold yelloAvish, fuiutlj’^ mottled Avith dark slaty. 

A narrow slaty streak along the margin of the lower jaw. A dark 
bluish black broken band from the angle of the mouth do avii wards 

4 
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and backwards along the forepart of the humerus, separated from 
tho general dark slaty of the arm by a narrow yellowish streak. 
Below, the elbow and the bands barred with blackish. 

Length of body 2^ 10'"; hind Hmb 6^, 2'". 

Darjeeling, 3,500 feet. 

The single fold along the back, the small tympanum, the smooth 
skin and the coloratfon of this species separate it from all its fel- 
lows. Only one specimer has come under my observation. 




Polypedates tuberoulatus, n, sp. 

Head of moderate size ; snout rounded and somewhat pointed. 
Oanthus rosfralis indistinct rounded. Nostrils below it near the 
tip of the snout. Tympanum about two-thirds the size of the oyo, 
vomerine prominences close to the internal angle of the choamo, 
rounded and small, with a large interspace between them. Tongue 
moderately long, deeply notched behind. Fingers broadly webbed, 
the membrane reaching the disks of the second and fourth fingers. 
Disks of fingers large, about one-third larger than those of thy toes, 
A small oblong metatarsal tubercle. Length from tho vent to tho 
metatarsal tubercle considerably larger than the body. A strong 
fold from the eye over the tympanum to the shoulder. Skin smooth 
above. Abdomen finely granular with numerous moderately sized 
round tubercles ; under surface of thighs granular, vrith scattered 
large round tubercles. 

Upper surface uniformly deep brown in spirit. Brownish yellow 
below with a blackish region round the vent, a short way along 
the thighs. Tho tubercles of the abdomen and thighs are darker. 
Faint black banding on the tibim and femora. Some specimens 
with a violet spot on the tip of the snout, another before the eye 
and a broad violet band with dark margins from the eye along the 
side to the groin. 

Longest specimen 1", 8'"'; thigh 8'"; log 9'"; tarsus 5'"^; metatar- 
sus and toes 7"'. 

This species is intermediate between Polj/pedates and Rhaco^ 
phorus. In its general form, in the wide interspace between its 
vomerine processes, it is strongly affined to tho latter, while its 
smaller disks and tho incomplete webbing of its toes affine it to 
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Polypedates, I was at first inclined to refer it to Rhacophorus^ but 
prefer now to locate it provisionally as I have now done. 

Ilah, Seebsaugor, Assam. 

Bhacophorus maculatu^ n. sp. 

Rhacophorus Reinwardtiiy Jerdon, Proc. As. Soc. Beng. 1870, 
p. 84. 

Head very short and broad, of modoratc^sizo, snout rather shorter 
than in R. maximuSy Gunth. This distance between the eyes is 
the length of tho snout, and about one half the distance between the 
nostrils is broader than tho interval between them. Nostrils near 
the extremity of the snout below tho canthus rostralis. Canthiis 
rostralis indistinct, rounded. Tympanum rather indistinct, about 
one half tho longer diameter of the eye. A very feeble fold over tho 
tympanum, vomerine teeth in two transverse ridges from tho. ante- ^ 
rior internal angle of the choance, with a moderately wide interval 
between them. Upper surface smooth ; abdomen and under surface 
of thighs granular. 

Violet above, with a few scattered minute white and black 
spots, tlie former only in tho adult. Yellowish below, tlio chin and 
throat occasionally with a few black spots. A largo intensely 
bliiisli black spot on the side behind the arm, with a smaller one on 
a line with it posteriorly ; rather occasionally absent in the young. 
Both minutely speckled with violet. 

Length 2", 3"'; hind limb 3", 5"'. 

Hah* Xhasi Hills. 

I have five specimens of this frog from tho Khasi Hills, and in 
all tho above characters are persistent. Dr. Jerdt)n refeiTed 
this form to R* Reimoardtii from which it is distinguished by tho 
persistent black spots on the side, the white and black spotting 
of the back in adults and the invariable absence of tho spots on 
membrane of the fingers and toes. 

Ixalus punctatus, n. sp*y 

Habit rather stout. Head rather broad and rounded. Length of 
the snout is a little more than tho breadth between tho eyes. Can- 
thus rostralis distinct ; the nostril nearer the end of the snout than 
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the eye. Tympanum dislinot, about ono-tliird the sizo of the eye. 
The clioamo smaller than the oustaehiaTi tubes. The back nearly 
smooth with a few scattered minute tubercles on the sacral region. 
Finely tubercular on the sides, on |lie under surface of the body 
and femora ; the tubercles anterior to the thorax being leas nu- 
merous than on the belly. A fold from the eye over the tympanum 
to the shoulder. Limbs of moderate length ; disks 'well developed. 
The first finger is shortai* than tlio second and the latter than 
the third ; the fourtli reaches only to the end of the tliird joint of the 
third. From tlio vent to the metatarsal tubercle is the length of the 
body. Metatarsal tubercle small. Toes loss tliaii one-third webbed ; 
disks not so large as on the fingers. 

Back brownish (spirit specimen), as far forwards as the anterior 
angle of the eye where the brown abruptly ceases in a straight 
lino, . the upper surface of the snout being light olive grey. 
The brown of the back obscurely spotted with darker. Sides 
bluish grey, the minute tubercles dark brown. Under surface 
dirty yellowish, the chin, throat and thoi*ax witii scattered ^rown 
spots. A diirk brown band from the snout to the tympanum. A 
white line along the canthus rostralis and margin of eyelid and 
supratympanal fold. Upper lips white. A brown spot in the axilla 
and a large elongated one in the groin. A dark brown band on 
the back of the thighs at some distance internal to the vent. 

This descrijition is drawn uj) from a frog in the !Museum labelled 
L tinmens, Jerdoii, froin the Nilgiris.*^* In Dr. Jerdon^s specimen 
of that species, the body was and the hindleg 1-^% uhile in 
the frog that yields this description, the body is and the hind 
limb 1~\, wliich would seem to indicate that the former was a frog 
of a very dificrent habit of body from the latter. There are no 
other points in Dr. Jordon’s acjcount of l^lujUomeilusa ? tinniens^ 
to assist in identifying the frog ho had in view, and from the cir- 
cumstance that he makes no mention of the tubercular sides and 
under surface, and does not enumerate any of the striking features 
of the coloration of the foim just described, I believe it to have been 
wrongly referred to P. tinnicns, lie describes an Ixalus glandu- 

* Colloctod by Mr. Theobald. 

t Journal As. Soc, Bong. vol. XXTT, p. 533. 
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losa^ with a largely glfindular abdomen and slightly webbed feet, 
but the characters are so vaguely given, that the description is of 
no practical value. 

Ixalus lateralis, n, sp,^ 

Snout short as long as the eye, rounded in front ; canthus rostralis 
angular and rounded. Tympanum about one-third the size of the 
eye. Tongue linear, elongate, sliglitly ngtched behind. Eustachi- 
an tubes about the same size as the choanso. Skin smooth above ; 
sides and sacral region with a few minute scattered tubercles. A 
fold from the oyo over the tympanum to the shoulder, terminated 
over the latter in a rather prominent white tubercle, under surface 
smooth, limbs moderately long. The tips of the fingers and toes 
very feebly dilated. Second finger sliglitly longer than the first, 
and the third than tho former. Fifth about one-half the length of 
the fourth. Foot rather short, the fourth toe less than one half the 
length of tho body. Tlio first too very small, about one half the 
lengtii of tho second. The third toe is its distal phalanx longer 
than the fifth, and the latter reaches only to the distal end of tho 
second phahinx of tho fourth. Toes one-fourth webbed, an elongat- 
ed metatarsal tubercle at the baso of tho first toe. From tho 
vent to tho heel is tho length of the snout shorter than the 
b6dy. 

Uniform brown above (spirit specimen). Three black spots, 
with a white spot in the centre of some, in linear series along the 
side. A lower oblong black spot on the side of the sacrum above 
the groin. A narrow w'hite line on the middle of tho sido between 
tlie fore and hind limbs. A black band along tho supratympanal 
fold. A few black spots above the vent. Back of the thighs black, 
witli a white sj^ot at tho end of tho band. Legs barred with black. 
Under surface brownish yellow. 

Length 1", r", hind limb 1", 10"'. 

The habitat of this species is unknown. I found it in a bottle 
along with a specimen of Xenophrys monticola and labelled 2?y- 
lorana — 


* Ibidem p. 532. 
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LIST OP ACCESSIONS 

to the collection of Boptiles in the Indian Museum, since 1865. 


CHELONIA. 

TESTUDiNiDiB. Specimens, 

Tcshido Phaprei, Blyth, — CacLar Hills, ... 3 

EMYDID-P, 

Pyxidea Mouhotii, Gray, — Cacbar Hills, ... 3 

Pniys crassicollis, Gra}’’, — Penang, ... 2 

„ JIamiltonii, Gray, — Calcutta, ... 2 

Pangshiira tecta. Gray, — Calcutta and Agra, ... 6 

„ Jiavivcnter, Gth., — Agra, ... 1 

„ Jordon, n. sp. ; — Kliasi Hills, ... 1 

Batagur PlUotti, — Agra, ... 1 

TttlONYCIDiE. 

Brnyda granosa, — Calcutta, ... 16 

Triongx Gangeiicns, Cuv,, — Mandala}^ Upper Burmali, ... 2 

„ Phayrei, Theobald, — ^Penang, ... / 1 

Saueia. 

CEOCODILlDjE. 

Crocodiliis palustr is. Lesson, — Calcutta, Travancore, ... 6 


„ Schueid. — Calcutta, Akyab and Pegu, ... U. 

Gavialis Gangelicus, Gmelin, — Ganges, ... 1 

VABANIPiE. 

Psammosatirns scincus, Men., — ^Agra, ... 13 

Varanus draewna, Linn., — Calcutta, Agra, Khasi Hills and Assam, 10 

„ Gray, — Agra and Calcutta, ... 2 

„ Gray, — Moulincin, ,,, 1 

„ lunatus, Otvay, — Agra and Goalpara, ... 5 

llydrosaurus salvator, Laur., — Andamans, Calcutta and Assam, 4 

LACEBTIPiE, 

Tachydromus sexlineatus. Baud., — Khasi Hills, ... 1 

„ Haughtonianus, Jerdon, n. sp., — Goalpara (Assam), 1 

Cahrita Jerdoni, Bedd., n. sp., — Berar, Udipur, Bilaspiir, Jashpiir 

and Bandaree, Cent. India, 16 

Ophiops Theohaldi, Jerdon, n. sp., — Kashmir, ... 3 

Acanthodactylus Cantoris^ Gth., — llissar, 6 
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ZONUBIDJS. 

Psevdopus graciliSf Gray, — Darjeeling, Dacca and Yunan, 

SCINCID^. 


Euprepes rufescens, Shaw, (apud Gunther), — Calcutta, Raipur, 
Bilaspur, Jashpur, Goalpara (Assam) Cachar and 
Andamans, 

„ carinatus, Shneid., — Moulmein, Penang, 

„ maculariris, Blyth, — Sirronja, Chanda, Bandara, Bilas- 
pur and Cachar. ^ 

„ longicaudaitis. And., n. sp., — Cachar, 

„ novemcarinatuSf And., n. sp., — Mandalay, 

„ quinquctiPniatus, Licht., — Lake Ashangli, Abyssinia, 

JTinidia maculata, Blyth, — Moulmein andCherra Punji, 

JMahouia Jerdoniana^ Stol., n. sp., — Penang, ... 

Eumcccs Sikimensis, Blyth, — Sikim, 

„ nov. sp., And., — Yunan, .... 

„ Hardwick lij-'-JMhsiinr, 

„ nov. sp., And., — Momien, Yunan, 

„ Graj', —Daijceling and Assam, ••• 

„ var, c/iinensis, And., — Ponsee (Kukhycn Hills,) 
Riopa alhopunctatay Gray, — Bilaspur, Debrooghur and Pegu, ... 
„ lincolaia, Stol., n. sp., — Martaban, 

„ anguina, Theoh., — Prome, (Burma), ... 


5 


12 

2 

23 

1 

1 

1 

6 

1 

2 

2 

2 

2 

15 

1 

6 

1 

3 


GECKOTIDiE. 

Gecko guttatus, Gthr., — Calcutta, Assam, Cachar and Upper Burma, 
„ steutor. Cantor, — Andamans, 

„ SmWiii, Gra3% — Java, 

PlycliozQon Jiomalocephalum, Schlegel, — Nicohars and Pegu, 
Hcmidaciylus maculatus^ D. and B., — Calcutta, Bilaspur, Bir- 
hhuin, Berar and Pegu, 

„ frenatus, D. and B., — Gowhatty (Assam), Akyab, 
Rangoon, Moulmein, Penang and Nicohars, 

„ Mortoni, Theobald, n. sp., — Pegu, 

„ And., n. sp., — Calcutta, 

„ LeschcnauUii, D. and B„ — Upper Burma, 
Nycteridi'um ScJineidcri, Shaw, — Daijeeling and Seebsaugor, 
Peripia Peronii, Cantor, — Pegu and Penang, ,,, 

„ CciM^om, Gthr., — Ponsee (Kakhyen Hills), 

Gymnodactylus Kkasiensis, Jerdon, n. sp., — Khasi Hills, 
Jlcteronoia ajfinis, {Cyriodactylus ajinis, Stol.), — ^Penang, 


16 

2 

1 

2 

17 

13 

1 

3 
1 

4 
6 
1 
3 
1 
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Rhelmtma Andaman€n^€,^^\X\y — ^Andamans, ... 1 

Puellala ruhida, Blyth, (Ctjrtodactylm I'uhidus apud Stoliczka) — 

Andamans, ... 1 

Euhlepharis Hardwickii, Gray, — Calcutta, ... 1 

AOAMTD-E. 

Draco volans, Linn., — Penang, 1 

„ maculatus, Gray, — ^Assam and Pegu, ... 7 

„ D. and B,, — Travancorc, ... 3 

Japalura variegakit Gra}^— C.alcutta and Darjeeling, ... 20 

„ nov. sp., And., — Momicn, Yunan, ... 2 

Sitana minor, Gilir., — E. Berar, Bandara, Udipiir, Nagpur, Bilas- 

imr and Chanda, , , 35 

Bronchocela cristatella, Kuhl, — Penang and tT ava, , . 2 

„ jiihata, D. and B., — Nicobars and Java, ... 4 

„ moluccana, Lesson, — Singapore, .. 1 

Calotps versicolor, Daud., — Calcutta, Darjeeling, Koteghnr, Chan- 
da, Udipur, Nfigpiir, Cachar, Assam, IChasi Hills, 
Bhainaw (U])p(T Burma), ... 73 

„ mgsiaceus, D. and B., — Garo Hills, Mouhnein and Manda- 

lay (Upper Burma), ... .’8 

„ opliiomachiis, IMerr., — Ceylon, ... 2 

„ Emma, Gra}^ — Goalpara (Assam), Ponsce (Kukhyen Hills, 

Upper Yunan), ... 3 

Salea ITo^'sficldli, Gray, — Madras, ... 1 

„ Jerdoni, Gray, — Nilgiris, ... 2 

Oriocalotes n. sp., (And.), Ponsec (Kukhyen Hills), ... 2 

Oriotiaris (ricarinatus, Jerdon, — Darjeeling, ... 2 

Tiaris suheristata, Blyth, — Andamans and Nicobars, .., 21 

Liolepis guttatus, Cuv,, — Pegu, , ... 3 

TJromaslix Jlardwiclcii, Gray, — Agra, ... 5 

Charasia dorsalis, Gray, — Ranchi, Goviiidpiir, Raipiir, Udipur, 

Nagpur, and Chanda, ... 15 

SlclUo tvherculatvLs, Gray, — Koteghur, ... 1 

,, himalayanus, Stcind., — Dras in Ladak, ... 3 

Chamcelco vulgaris, Daud., — West Bengal, ... 3 

Ophidia. 


TYPIlLOPIPjE. 

Typhlops llorsficldii , Gray, — Calcutta, Goalpara (Assam), Seeb- 
saugur (Assam), Cachar and Pc‘gu, 

„ hraminus, Daud., — Goviiidpur (Bengal), aud Pegu, ,,, 


14 
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Typhlops hothriorh^nchas, Gtbr.,— Garo Hills and Seebsaugur 
(Assam), , ... 

„ pammeces^ Gtbr., — Calcutta and Goalpara, , • 

TORTEIClDjE. 

Cylindrophis rvfus^ Laur., — Upper and Lower Burma, ,,, 

XENOPELTIDiB. 

Xempeltis unicolor, Itei^w., — Pegu, 

UBOPELTlDiB. 

Silphura Rllioti, Gray, — Madras, • ... 

CALAMABID^. 

Geophis Perroteti, D. and B., — ^Nilgiris, 

OIIGODONTIDJS. 

Oligodon suhpunctatusf D. and B., — Calcutta and Maunbhum 
(Bengal), 

„ dorsalis. Gray, — Khasi Hills, 

„ suhgrisemtJ), — Doomcrcoondn, (Bengal), 

Simotes RusseUii, Daud., — Calcutta and Singhbhum, (Bengal), ... * 
„ punctulatus, Gra}’’, — Darjeeling, Assam, Jyntca Hills, 
Cachar and Kliasi Hills, 
n. sp., (And.), Upper Burma, 

,*, Theobaldi, Gilir., — Mandalay (Up. Burma), ... 

„ semifasciatus, AxA., n, — ^Naga Hills, 

COLUBEIDiE, 

Ahlahes histrigatus, Gthr., — Prome (Burma), ... 

„ tcnuiccps,13\gi\\, — Hills near Burrakur, 

„ collaris. Gray, — Darjeeling, Khasi Hills, Jyntca Hills 
and Hotha, (Yunaii), 

„ „ var. vhinensi-s. And., 

„ iicoZor, Blytb,— Kliasi Hills, 

„ Stol., n. sp. — Nicobars, 

„ Eappii, Gthr., — Darjeeling, 

„ melanocephalus. Gray, — Singapore, 

„ fuscus, Blyth, — Darjeeling, 

„ u. sp., (And.), Muaugla, Yunan, 

Coluber porphyraceus. Cantor, — Darjeeling and Scebsaugor 
(Assam), Hotha and Momien (Yunan), ... 

Compsosoma radiatum, Eeinw., — Backergungo (Bengal), 

,, n. sp., (And.), Muangla and Hotha (Yunan), 

„ melanurum, Schleg., — ^Andamans, ,,, 

„ reticulare, Cantor, — Darjeeling and Garo Hills, ... 


5 

1 

1 

4 

21 

1 

1 

1 

1 

1 

18 

2 

1 

8 

1 

7 

1 

15 

4 

3 

3 
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Compsosoma ITodgsonitG^hr,, — Simla, ••• 3 

,, eemifasciatum, Blyth,^ — Simla, ... 1 

CynophU JieUnay Daud., — Chanda and Ceylon, ... 2 

„ malaharicus^ Jerdon, — ^Nilgiris, ^ « ••• ^ 

Rtyas mucosus^ Linn., — Calcutta, Koteghur, Ahyab, Andamans, 

Upper and Lower Burma, Hotha and Momien, 

(West Yunan), .p. ••• 11 

„ Kotos, Eeinw., — Assam and Landa (U. Yunan), ... 2 

Kenelaphis hexahonotus, Qsxitov, — Penang, ... 1 

Zamenis diadema, Schicg., — Agra and Delhi, ... 8 

„ ' fasdolatus, Shaw, — Calcutta, ... 2 

„ hracJiyurus, Gthr.,’ — Berar, ... 1 

Zaocys nigromarginatus, Blyth, — ^Darjeeling, Jyntea Hills and 

Khasi Hills, ... 4 

Tropidonotus guincunciatm, Schleg., — Bengal, Ceylon, Central > 

India, Agra, Andamans and Upper Burma, ... 22 

„ quincuneiatus, Schleg., var. Tentrimaculatue, And., 

Daijeeling, 1 

„ macrophthalmus,(^\^.y — Daijeeling and Sccbsau- 

gur, ... 7 

„ plaiyceps, Blyth, — Kulu and Darjeeling, ... 11 

„ suhminlatus, Rciuw., — Daijceling, Khasi Hills, As- 
sam, Pegu and Muangla (Yunan), ^ ... 18 

„ llimalaymius, G thr., — Darjeeling, Assam and Khasi 

Hills, ... 8 

„ stola Ins, Linn., — Low. Bengal, Madras, Jy ntca Hills, 

Assam, Cachar, Lower and Upper Burma, ... 20 

„ 11 . sp., And., Ponsce (Kukhyen Hills) and Landa 

(Yunan), ^ ... 12 

„ n. sp., (And.), — Hotha (Yunan), ... 2 

„ junceus. Cantor, — Assam, ... 1 

„ And.,n. sp., — Darjeeling, ... 2 

„ plumhicolor, Cantor, — Ceylon, ... 1 

Aretrium schistosum,\)3LVid., — Calcutta, ... 2 

„ n. sp., (And.), Muangla and Hotha (Yunan), ... 3 

Xenochrophis cerasoga 8 ter,Q 2 coimy — Calcutta and Assam, ... 2 

HOMALOPSID.S:. 

Cantoria Dayana, Stoliczka, — Moulmein, ... 1 

Cerherus rhynchops, Schneid., — Calcutta, Barrakur (Bengal), 

Akyab and Amherst (Burma), ... 30 
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Hypsirhina enhydris, Schnoid., —Calcutta, Bengal Assam and 


Cachar, • •• 53 

„ plumhea^ Boie, — Upper Burma, ... 1 

Ferania Sieholdii^djMoXQg^t — ^Agra, ••• 1 

Hipistes hydrimis. Cant., — ^Amherst (Burma), ... 1 

PSAMMOFHID^. 


Psammophis eondanarm, Boie, — Simla and Prome (Burma), ... 4 

Psammodynastes pulverulentus^^QoiOi — Kliasi Hills, Jyntea Hills 

and Burma, * ... 10 


DENDBOFHIDJi. 

Gonyosoma gramineumy Gthr., — Garo Hills, 

„ oxycephalumy Boie, — ^Andamans, • •• 

„ n. sp., (And.), — Upper Burma, 

Dendrophis pictUy Gmel., — Calcutta, Bengal, Garo Hills, Assam 
and Upper Burma, 

„ caudilineata. Gray, — Penang, 

Chrysopelca omata, Shaw, — Calcutta, Assam, Lower and Upi)cr 
Burma and Penang, ... 

• „ ruhescetiSy Gray, — Penang, 


1 

2 

1 

18 

1 

11 

1 


DEYOPHID^:. 

Tropidococryx Perrotetiy D. andB., — ^Nilgiris, 

Tragops pi^inus, Beinw., — Darjeeling, Jyntea Hills, Naga Hills, 
Cachar and Khasi Hills, ... 

„ froniicinctusy Gthr. , — Moulmoin, 

Passer ila myctcrizansy Gthr,, — Calcutta, Central Provinces, Ben- 
gal and Upper Burma, 

„ putpuraeceusy Gthr., — Maunbhum (Bengal), 

DIFSi.DIDJ3. 

Dipsas Forsteniy D. and B., — Western Bengal, 

„ „ var. Ceylonensis, And., — Ceylon, 

„ trigo7ialay — Hills to west of Burrakur, (Bengal), 

Naga Hills and Assam, 

„ hexagonatUy Blyth, — Daijeeliug and Assam, 

„ huhalinay Klein, — Cachar, 

„ gokooly Gray, — ^Assam, 

„ hoopSy Gthr., — Khasi Hills, ,,, 

„ ni'Ultimaculatay Schlcg., — ^Pegu, 

„ muliifasclatay Blyth, — Simla, 


1 

y 

1 

24 

0 

3 
1 

4 
11 

1 

1 

1 

1 

1 
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LTCODONTIDJB. 

Lycodon aulicusy Linn., — Calcutta, Agra, Cacbar, Akyab, Ponsee, 
Kukbyen Hills (Yunan), Upper Burma, Anda- 
mans and Nicobars, # 

Ly codon striatnSi Shaw, — Lahore, Simla and Agra, 

Tetragonosoma effrenc^ Cantor, — Island of Banca, 

Leptorhytaon jara^ Shaw, — Calcutta, Garo Hills, Cacbar and 
Assam, 

Ophites, n. sp., (And.), — Momien Yunan, 

AMBLYCEPHALIDJE. 

T areas monticola. Cant., — Daijoeling, Kbasi Hiils and Assam,,., 

PYTHON IDJE. 

"Python mohirus, Schneider, — Eastern Bengal, Cacbar and Wel- 
lesley Province, 

„ reticulatus, Linn., — Pegu and Nicobars, 

EllYCIDJE. 

Gongylophis conicus, Scbneid. — Bengal (Western), ,,, 

JUryx Johnii, Russell, — Agra, 


BLAPIDiE. 

Naja tripudians, Merr., — Bengal, Simla, Darjeeling, Upper Bur- 
ma and Andamans, 

Ophiophagus elaps, Schlegel, — Calcutta, Darjeeling, Moulmein 
and Andamans, ^ ... 

Pungarm cobtuIcus, Schneider, — Calcutta, Agra, Central Provin- 
ces, Darjeeling and Assam, 

„ fasciatus, Scbneid., — Calcutta, Dacca, Cacbar, Manda- 
lay and Upper Burma, 

Callophis intestinalis, Laur., — Upper Burma, 

„ Macclellandi, Rcinh,, — Assam, ,,, 

„ maculiceps, Gtbr., — Rangoon, 


HYDBOPHIDjE. 

Platurus Fischeri, J an. , — Hugh li , 

Fydrophis coronata, Gtbr., — Tidal streams, Calcutta, 

„ tuhercvlata, n. sp. And., — ditto, 

„ crassicollis, n. sp.. And., — ditto, ,,, 

„ gracilis, Shaw, — Hugbli, 

<1 

Enhydrina valalcadyen, Boie, — Oiissa, Hugbli and Tidal streams, 
Calcutta, 

„ schistosa, Daud, — Gopalpore, 

PelamU platum%, Linn., — Pooree and Ceylon, 
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CIlOTALIDiE. 



TrmeresuruB gramimus, Shaw, — Daijeeling, Assam, Andamans 


*1 

and Ponsee (Yiman), 

... 

5 

15 

n, sp.,1(And.), — Upper Burma, 


1 

55 

carinatus. Gray, — Calcutta, Darjeeling, Garo Hills 



and Moulmeio, 

• •• 


55 

erytkrurusy Cantor, — ^Naga Hills (Assam), Cachar, 



Burma and Java, 

• •• 

11 

55 

porphyraceus, Blyth, — ^Andamans, 

■ • • 

1 

55 

Cantoris, Blyth, — ^Andamans and Nicobars, 

• •• 

6 

55 

mutahilis, n. sp., Stol., — ditto, 


6 

55 

monticola, Gthr., — Darjeeling, Khasi Hills 

and 



Kukhjen Hills, Upper Yunan, 

• •• 

9 

55 

convictus, Stol., n. sp.j — Penang, 


1 ^ 

55 

strigatus. Gray, — Nilgiris, 

* ■ • 

1 

55 

n, sp. And., — Hotha, 

• t • 

2 

Halys Himala^anus, Gthr., — Simla, 


2 

Ilypnale affinis^ And., n. sp., — Ceylon, 

• •• 

2 


VIPEKID.®. 



JDahoia Bmsellii, Shaw, — Calcutta, Kulu, N. W. Himalaya, 

Ban- 



goon and Upper Burma, 

• •• 

51 

Echis cannata, Schneid., — Singhbhiim (Bengal) and Agra, 

• •• 

2 


Batrachia salieutia. 




BANIDiE. 



jRaria, 

n. sp., (And.), — Prome, 

• •• 

2 

55 

Kuhlii, Schleg., 


0 

55 

„ var,, cliinensis. And., — Prome and Hotha, 


32 

55 

Gammii, n. sp., And., — Darjeeling, 


4 

55 

tigrina, Daud., — Calcutta, Agra, Assam, Upper Burma, 



and Yunan, 

... 

49 

55 

cyanophlyctis, Schneid., — Calcutta, Orissa, Hagpore 

and 



Chanda (C. Provinces), Assam, 

■ • • 

32 

55 

gracilis, Wiegra. — Central Provinces, Nilgiris, Assam, 



Garo Hills, Khasi Hills, Upper and Lower 

Bur- 



ma, Penang and Andamans, 

■ • fl 

48 

55 

„ var., nicobariensis, Stol., Nicobars, 


2 

55 

„ var., pulla, Stol., — Penang, 


8 

55 

„ var., andamanmsis, Stol., — Andamans, 

■ t • 

2 

55 

n. sp., (And.), — Ponsco, Kukhyeii Hills, 


2 

Fyxkephalus beviceps^ Schncid., — Agra and Simla, 

• •• 

37 
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dicbogiossid;^. 

Xeno^hrye monticola, Gthr., — Darjeeling and Khasi Hills, ... 15 


SHINOBEBMATIDiE. 

Diplopelma camaticum, Jerdon, — Martaban, ... 1 

„ n. sp., (And.), — Prome, ... 1 

„ ruhrum, Jerdon, — Killorc, Carnatic, ... 2 

„ pulchrum, Jerd. — Pegu, 7 

Ansonia Penanyensis, Stpliczka, — Penang, ... 2 

Cacopus sy stoma, Schneid., — Agra, ... 11 

„ ylobosus, G^dir., — Calcutta, ... 1 


BUrONIDiE. 

Bufo paniherina, Boie, — Agra, 

„ viridis, Laur,, — Simla, • 

„ calamita, Laur., — Kashmir, 

„ Sikhiniensis, Blyth, — Daijeeling, 

„ melamsiictus, Schneid., — Calcutta, Central Provinces, Nil- 
giris, Agra, Koteghiir, Assam, Khasi HtHs, Upper 
and Lower Burma, Yunan, Penang, Singapore, 
Andamans and Nlcobars, 


25 

2 

1 

1 


108 


POLYPEDATIDiE. 

Hylorona granulosa. And., n. sp., — Assam, Pegu and Ilotha 
(Yunan), 

„ Nicoharicnsis, Stol., n. sp., — Nicobars, 

„ maorodaclylus, Gthr., — Pegu, 

j, Jlavesceus, Jerdon, — Malabar, 

„ n, sp., (And.), — Moulmcin, 

„ erythr<Ba, Schleg., — Khasi Hills, 

„ monticola. And., n. sp., — Darjeeling, 

Ixalus cinerasvens, Stol., n. sp., — Moulmcin, 

Polypedates maculatus, Gray, — Calcutta, Central Provinces, Dar- 
jeeling, Cachar and Pegu, 

„ quadrilineatus, Wiegm., — Assam, 

„ Stol., n, sp., — Penang, 

„ smaragdinus, Blyth., — Khasi Hills, 

„ marmoratus, Blyth., — Darjeeling, Khasi Hills, Pou- 

see and Kukhyen Hills, 

„ pleurostictus, Gthr., — ^Nilgiris, 

„ tuherculalus, And., n. sp., — Assam, 

„ anncctans, Jerdon, n, sp,, — Khasi Hills, ••• 


5 

5 
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Bhacophorm maximus, Gtlir., — Assam, Khasi Hills and Jyntea 

Hills, 18 

„ maculatuSf n. sp., And., Kliasi Hills, ••• 4 

HYLIDjE. 

Hyla chinensk, Gthr., — Hotha and Ponsee, Yunan, ... 34 

HTLiEDACTTLIDJ!:. 


Callvla 'pulchmf Gray, — Calcutta, Lower and Upper Burma, 7 

Batrachia gradientia. 

SALAMANDBID^. * 

Hydrodartylus, n. sp., And., — Yunan, ... 12 


On some undesceibeb species of Camptoceras and other land ^ 
SI FELLS, hy Henry F. Blanford. 

(With plate 31.) 

[Received 2nd December, read 7th December, 1870.] 

Of the species, now described, the two new forms of Camptoceras 
were ’obtained recently by Major Godwin- Austen in Eastern Bengal. 
Vh^Ahjcccus^ and I believe the BiplommatinayWerQ originally found by 
myself many years since at Baijeeling. The Glessulce and Uelicarions 
from the same place were obtained by Mr. Atkinson and Dr. Stoliczka. 

The discovery of two new forms of a genus, hitherto known only as 
represented by the tyi)e species O. ierehray Bens., is of great interest ; 
the more so that one of the new forms exhibits in only a slight 
degree the abnormal character of the typical species, while the other 
has this character as strongly marked as C, terehra ; to which indeed 
it is closely allied. The conditions of habitat under which Major 
Godwin-Austen found his specimens are somewhat different from 
those of (7. terehray described by Mr. Benson. Major Austen is not, 
however, sure that the specimens W^re living at the time that he met 
with them, and it is quite compatible with the circumstances, that 
C, Aueteni and C, Uneatum should, like C. terehra^ naturally live 
beneath the water. 

I may note that C, terelra (see pi. II, fig. 1,) has never been met 
with by any collector, either at Moradabad or elsewhere, since its 
original discoveiy by Dr. Bacon and Mr. Benson. 
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[No. 1, 


Camptoceras Ansteni, nov. sp. PI. II, fig. 2. 

Tosta sinistrorsa, elongata, albido cornea, epidormide tenui in- 
duta, striis spiralibus et transversis minutissirae obliqiiiter decus- 
sata. Spira elongate acuminata. Apex acutiusculiis. Anfractus 
2, soluti. Apertura subobliqua, regiilariter ovalis, supornc baud 
complaiiata. Peristoma iutegi*um, continuum, fusco-marginatum. 
Alt.' 3.75, diam. 1 mm. — Apciiurm alt. 1.6, diam.0.9 mm. 

Cei)it Major H. II. Godwin- Austen lierbco adba)rentem, margino 
dosiccato lacus, heel dicti, apud Nazirj)ur baud procul a Sbusbong, 
provinciro Mymonsing, patrim Bengalire, 

In form tbis specios closely rosemblos C, terehra^ Bens., but is 
distinguisbed by its mucb smaller size, tbe smaller number of 
its wborls, and especially tbo regular oval form of its aperture ; that 
of G, terehra being mucb flattened on the inner upper margin. 
Other- differences are presented by the specimen of tbe latter species 
here figured, (fig. 1) and which 1 received some years since from 
tbe late Mr. Benson. Tbe aperture of C. terehra is equal to more 
than half tbo length of the shell, while that of C, Amteni is less 
than half the same length ; the proportions in the former case, 
determined by accurate measurement, being 53 per cent., in the 
latter 42 per cent. My specimen of C. terehra is probably not full 
grown, since it has but 2 J whorls, and the margin of the peristome 
is sharp, unlike that of the specimens both of G, Audeni and the 
following species. All the specimens of these exhibit a thicken- 
ing of tlio epidermis around the peristouio, which I consider 
characteristic of the full grown shell. (7. Austeni would appear to 
be rare at the locality, since only five specimens were found among 
a large number of tho following species. It is possible, however, 
that it may have been overlooked, owing to its smalluoss. 

♦ 

Camptoceras ? linoatum, nov. sp. PI. II, fig. 3. 

Testa elongate ovata, sinistrorsa, albido cornea ; cpidermide 
tenui induta ; lineis elovatis, fuscis, oequidistaiitibus, spiralibus or- 
nata ; intorspatiis minute decussalis. Spira valde exsorta. Apex 
aciitiusculus. Anfractus 2J, approximati, attingentes ; ultimus pone 
aperturam oinnino solutus. Apertura subobliqua, ovalis, superno 
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subcomplanata. Peristoma continuum, integrum, fusco-margina- 
turn. 

Alt. 4.5 mm. ; diam. 2.3 mm. — Aperturee alt. 3.5, lat. 1.7 mm. 

Habitat cum preecedente. 

It is not with entire confidence that (not having seen the animal) 
I attribute this species to the genus Camptoceraa, since it differs from 
the typical species in having the whorls contiguous, except behind 
the peristome. Inmost specimens that ^ I have examined, little 
more than the peristome is free, but in one or two, at least a quarter 
of the last whorl is not in contact with the penultimate whorl, as 
may be seen if the shell be held up to the light, or over a sheet of 
white paper in a proper position. The character of the peristome 
and of the shell surface closely resemble those of the more typical 
species of Camptotkrafi^ and that the habits of the animal are similar, 
may be inferred from its association with the preceding specie.s. As 
far as can be judged, therefore, the evidence is preponderant in 
favour of this generic; alliance I have adopted. Perhaps it may not 
be iri;Glevant to add that no species of Physa has yet been discovered 
yi India, 

Alyoseus digitatus, nov. sp. PI. II. fig. 4. 

Testa solida, depresse turbinata, umbilicata, albido-cornea, re- 
gulariter costulata ; pone aperturam usque ad tubuliim striata* 
Spira parum exserta, apico obtusulo. Anfractus 4, rotundati ; ul- 
timus inflatus, deinde coiistrictus, iterum abrupte expansus, denique 
abrupte coustrictus, antice depressus et in 5 plicationes validas de- 
sinens. Tubulus post constrictionem oriens, recurvatus, J anfractus 
subsequans. Sutura impressa. Apertura perobliqua. Peristoma 
duplex ; externum simplex, evertatum ; internum continuum, super- 
no valde prolongatum, 5-plicatum. Plica basalis abrupte recur vata. 
Operculum corneum, extus concavum. 

Alt. 3.6 mm. ; diam. major 5.5 ; minor 4 mm. 

Aperturee alt. 2.25, lat. 2.75 mm. 

Habitat apud Darjeeling in vallo Bungno fiuininis Himalayes 
Sikkimensis. 

Of all the Alycm yet described with plicate peristomes, this 
exhibits the character in the most, exaggerated degree ; the free 

6 
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portion of the lip being prolonged into five digitifoim folds, nearly 
a millemetre in length. The ridge-shapod fold between the two con- 
stricted portions is very abmpt, as in Alycmm plectocheilus^ which 
species, together with an yet unpublished form found by Major 
Godwin- Austen in the Khasi Hills, are its nearest allies. In some 
specimens, tahen alive, the costulation has disappeared from the 
greater portion of the^ upper whorls, and remains only in patches ; 
BO that on a cursory inappetion, the whorls appear to be smooth and 
striate ; it is most distinct on the inflated portion of the shell. 

I found a single specimen of this shell in 1856, in the Bungno 
valley. Some years afterwards I received several specimens from 
Mr. W. S. Atkinson, which were taken, I believe, near the station 
of Darjeeling. 

Diplommatina ungulata, nov. sp. PI. II. hg. 5. 

Testa dextrorsa, ovato-conica, subrimata, tenuis, costulata, cereo- 
albida. Spira supeme conica ; sutura impressa ; apex obtusulus. 
Anfractus 7 ; duo primi Imvigati, ceteri confortim costulati ; ante- 
penultimus major, tumidus ; ponultimus supra aperturam constric. 
tus ; ultimus valde ascendens, ad basin rotundatns. Apert lira 
subobliqua, subquadrata ; idica columellaris mediocris. Peri- 
s oma Bubduplicatum, margine dextro evertato, juxta suturam 
sinuatum, in expansionem aiignstain unguiformem, antice produc- 
tum ; subtus rectum. Callus columellaris late appresfiiis. 

Alt. 3 mm. ; diam. vix 2 mm. — Ai)erturflo alt. 1 min., lat. 1 mm. 

Habitat apud Darjeeling. 

The only species yet described that presents anything resembling 
the peculiar conformation of the lij) exliibited by this speedes is the 
rare D. scalaria, W. Blanford, from the Khasi Hills, and it is 
scarcely discernible in some specimens even of this species, which 
moreover presents no other point of nuii ked resemblance. In all 
the specimens I have seen of B. ungulata^ it is strongly marked ; 
in some, however, more so than in others. 

I have had five or six specimens for some years in my collection 
labelled as from Darjeeling, but I am uncertain whether I found 
them myself, or received them from Mr. Atkinson. Dr. Stoliezka 
recently found several specimens, about 600 feet below the station 
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of Darjeeling, among dead leaves on moist ground. The animal is 
white, with the tentacles dusky and the upper part of the rostrum 
reddish coloured. 

Gleesula erosa^ nov. sp. PL II. fig. 7. 

Testa elongate- turrita, crassula, parum nitens, haud diaphanai 
longitudinaliter oblique striata, epidermide fusco-straminea induta. 
Spira turrita, lateribus convexiusculis ; apice truncato. Anfractus 
apicales carontes ; superstites 7 sub-planati ; superiores plerumque 
plus miiiusve decorticati et erosi ; sutura impressa. Apertura obli- 
qua, postice angulata, intiis lactea. Peristoma simplex, acutum. 
Columella leniter arcuata, ad basin oblique truncata. 


Alt., 

35 

36 

34 

mm. 

Diam., 

10 

10.5 

9 

mm. 

Apertura) nit.. 

10 

10 

9 

mm. 

,, lat., 

5 

5 

5 

mm. 


Habitat apud Daijoeling. 

This species is easily distinguished from its local associate G. 
tenuispiray Bens., by its tbicimess and opacity, and by the character 
of the surface, which has none of the vitreous lustre so characteris- 
tic of most species of the genus. The ui)per whorls are generally 
much eroded ; tlio lower, which retain the epidermis, are of a dark 
straw colour with darker oblique bands at intervals, apparently 
marking stages of growth. Under a lens very fine dark spiral 
lines are also perceptible. 

I received several specimens of this shell in 1863 from Mr. W. 
S. Atkinson, but it has not hitherto been described. It appears to 
be a rare species. Dr. Stoliezka only got two sx)ecimen8 in forest 
at the waterfall about 1000 feet below Darjeeling. 

Glessula baculina, nov. sp. PI. II. fig. 6. 

Testa clongato-turrita, gracilis, tenuiscula, oblique striata, fus- 
co vel fulvo cornea, epidermide nitescento induta. Spira turrita, 
apice obtusulo. Anfractus 13J, pai'um convexi ; inferiores sub- 
aequales ; sutura impressa, minute denticulata. Apertura obliqua, 
ovato-triangularis ; peristoma simplex, acutum. Columella abrupte 
arcuata, obli(]uo producta, ad basin verticaliter truncata. 
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Alt. 38 mm. ; diam. 6.5-7.5 mm. — Aperturm alt. 7, lat. 4 mm. 

Cepit Dr. F. Stoliczka apud Khersiong Himalaym Sikkimensis. 

This species appears to have escaped the notice of all previous 
collectors in Sikkim ; it was found in association with its near ally 
G* tenuispira^ Bens., by Dr. Stoliczka during a recent visit. It is 
easily distinguished from the latter species by its slenderness, (the 
diameter being of the length), and the comparative narrowness of 
its whorls ; moreover by« the form of the columella, the lower part 
of which is bent abruptly almost at right angles with the slope of 
the inner lip ; while in G. tennispira^ G. ero^a, and other allied 
forms, the curvature is at the utmost obtuse. Specimens, the shell 
of which has been slightly weathered, shew fine spiral markings, 
but these are not visible unless the shell has become somewhat 
opaque. The animal is dark leaden grey, somewhat paler at the 
sides -of the foot. 

The following is a list of the species now known from Sikkim ; — 

G, tenuhpira^ Bens., G. crassiihy Bens., G, hastuhy Bens., G, 
crohtaj Bens., G. erosa, nob., G, hmilina^ nob. 

Helicarion ovatum, nov. sp. PI. II. fig. 9. 

Testa depressa, peripheria ovata, solidinscula, diaphana, fusces- 
cente cornea, polita, obsolete arcuatim striata. Spira parum con- 
vexa ; apice vix exserto. Anfractus 3 J, rapid© accresccntes ; ultimus 
descendens. Sutura impressa, margiuata. Ai)ertura obliqua, de- 
presso lunata. Peris tomatis margo columollaris subverticalis ; 
basalis leniter arcuatus. 

Diam. major 11.5 mm., minor 9 mm., axis 5 mm. 

Aperturae alt. 5, lat. 7 mm. 

Cepit Dr. F. Stoliczka apud Darjeeling. 

Distinguished from H, salnisy Bens. sp. (with which it is asso- 
ciated,) by its larger size, more depressed form and simple peris- 
tome, not recurved at the columella. On the other hand, it is 
smaller, more solid and more globular than H. planospira^ Bens. sp. 
From IL scutella, Bens, sp., and II. Bensoni^ Pfr. sp., it differs by 
its greater solidity, its highly polished surface and the less rapid 
increase of the last whorl. It is also smaller than the former of 
these species. 
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Helioarion heterooonohai nov. sp. PI. 11. fig. 8. 

Testa valde depressa, peripheria ovali, tenuis, diaphana, subtus 
membranacea, luteo cornea, versus aperturam viridicans, polita, 
arcuatim obsolete striata, versus aperturam irregulariter subcostula- 
ta. Spira planata, apice vix exserto. Anfractus 3, rapide ac- 
crescentes ; ultimus dilatatus vix descendens. Sutura subimpressa, 
albido marginata. Apertura perobliqua, oblongo-ovata. Peris- 
tomatis margo antenor antice valde arcua^s ; margo dexter subun- 
dulatus ; margo basalis membranaceus. 

Diam. major 17, «iinor 11 mm., axis 5 mm. 

Aperturm alt. 8, lat. 1 1 mm. 

Habitat apud Darjeeling. 

This very pretty shell is very distinct from any species hitherto 
described from Northern India. It is probably allied to some of 
the Ceylon species which like it have a membranaceous ba'se. I 
have had the specimens for some years in my collection. They 
were, I believe, obtained by Mr. W. S. Atkinson. 


On some new or imperfectly known Indian Plants, (continuation 
from Journal, Vol. XXXIX, part 2, pp. 61—91),—% S.Kurz, Esq. 

[Kecoivod 2nd December, read 4)th December, 1870.] 

PILLENIACEJE. 

1. Dillenia parviflora. Griff., (Not. Dicot., 704.) 

Arbor vasta ; folia oblongo-lanceolata, acuta v. breviter acuminata, 
longe et graciliter petiolata , repando-dentata, supra scaberrima, 
subtus dense tomentosa ; floras mediocres, pedunculis longis to- 
mentosis, vulgo ebracteatis, 2-4 — nis, e ramulis vorruciformibus 
orientibus sustenti ; sepala dense pubescentia ; staminum series 
interior exteriore duplo longior ; styli carpellaque 5 — 7. — Pegu, 
Yomah (Dr. Brandis). 

This is a very distinct species, very much resembling in foliage 

scahrella^ Eoxb., but the flowers are quite different. 
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2. Dillenia bpeciosa, Griff. (Not. Dicot., 703, t. 649 f. 3) = 
J). aurea^ Sui. 

3. Dillenia piilcherrima, n. sp. 

Arbor mediocris v. parva ; folia (etiam juvenilia) longiuscule peti- 
olata, decidua, obovata v. oblonga, repando-dentata, obtusa v. 
subobtusa, glabra ; flores si)eciosi, lutei, longe stricteque pedun- 
culati, solitarii, in ramulis anni preocodontis terrninales ; series 
staminum interna externa loiigior ; styli et carpella circiter 12 ; 
fructus calyco carnoso accrete inclusi, circ. 1^ poll, in diametro. 
Burma (Dr. Brandis). ^ 

Closely allied to JD, aurea^ but differing in tbe shape of the loaves 
and in the long, straight peduncles. 

POLYGALEJE. 

4. SKArniTJM LANCEATUM, Miq., (in Suppl. Flor. Sumatr. 
p. 337). — This supposed new genus is placed by Prof. Miquol in 
the TiiYMELiEAOE^, but it is clearly a species of Xanthophyllum (ex 
afiiiiitate X glauci). 

TERNS m (EM I A CEJS. 

5. Pyrenaria camellieeflora, n. sp. 

Arbuscula,25-30-pedali8, ramulis potiolisque dense pubescentibus ; 
oflia 4-5 poll, longa, oblonga v. elliptico-oblonga, utrinque subacu- 
minata, broviter petiolata, (petiolis glabris v. puberulis), croiiato- 
serrulata, basin ct a 2 )i<jem versus integra, subcoriacea, glabra, subtus 
costa magis minusvo j)ubcscentoa, etiam in sicco lutescenti-viridia ; 
flores parviusculi, circiter 8 lin. in diametro, lactei (antheris aurois), 
in foliorum axillis subsessilos ; bracteolae parvae, iinaoum se 2 )alis 
petalisque extus soriceae ; ovarium sericoum ; styli 6 ; dru 2 )ao .... — 
Martaban, Doyokee pass, 4000 feet, (Dr. Brandis). 

MALFACEAEJ. 

6. Hibiscus sagittifolius, n. sp. 

Herba annua, erecta, scabriuscule pubescens, mox glabrescons, 
1 — 3 2)odalis ; folia valdo variabilia, inferiora minora, lata, basi 
cordata v. truncata, superiora magna, saepius 6-7 poll, longa, 
oblongo-lanceolata v. linearia, basi valde hastata, acuminata, longe 
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petiolata (petioli raro laminae longitudinem attingentes, pubesceu- 
tes), grosBO crenato-dentata, supra glabra, subtus parce bispidula ; 
flores circiter 2 poll, in diametro, pedicellis longis, scabro-bispidulis, 
petiolorum longitudine v. longioribus suffulti ; involucrum e foliolis 
7 — 11 linearibuB hispidis, calycis spathacei decidui veliitini longi- 
tudine, v. longioribuB, compositum ; capBulae oblongae, acuminatae, 
hispidae, S-angulares. — Pegu. (Dr. BrandiB). ' 

7. Hibiscus vestitus, 6riff., (Not. Dicot. 519) = H, vidpinus^ 
Bwdt. 


8TERCULIA0EJE. 

8. Buettnehia Andamanensis, Kurz, (in Andam. Deport, App. 
B., p. 3). 

Prutex scandens, glabor, novellis parce puberulis ; folia cordato- 
ovata, petiolis 3-5 pollicaribus, glabris v. subglabris, brevi- 
ter 3 — 5-lobata, lobis acutis v. acuminatis, rarissime subintogra, 
acuminata, irregularitor et grosse dentata, membranacea, adulta 
utrinque glabra et vulgo secus costas paullum puberula, quoad 
valdo juvenilia molliter pubescentia ; flores gracilitor pedicellati, 
cyinas di-trichotomo-ramosas, minute puberulas, nxillares forman- 
tes ; capsulae globosae, cerasi magnitudine, glabrae, setis incequali- 
longis, strictis, Imvibus obtoctse. 

Martaban, along the Tbouigyeen and Attaran rivers (Dr. Brandis). 
Closely resembling in babit, &c., B, pilosay Doxb., but it is quite 
glabrcscent and tbe capsules are very different. 

TILIAGEJE, 

9. Pentace Burmanioa, n. sp. 

Arbor novellis puberulis v. pubescentibus ? ; folia oblonga v. 
ovato-oblonga, 4 — 6 poll, louga, basi rotundata v. obtusa et 
crasse 3-iiervia, (cum nervis accessoriis 1 v. 2 tenuioribus), 
petiolati (petiolis J-f poll, longis, glabrescentibus), acuminata, 
Integra v. sinuata, cbartacea, supra glabra et nitentia, subtus 
pallida et, preesertim secus norvos, parce puberula ; flores iis 
Berryi mollis similes ; pedicelli longiusculi, fulvo-tomeutosi, parii- 
culas terminates laxas dense fulvo-tomentosas formantes i calyx 
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5-fLdus, circ. 2 lin. loDgus, extus tomentosusi lobis lanceolatis et 
Bubregularibus ; petala obovato-oblonga, basi attenuata, lobis calyci- 
nis paululum longiora ; stamina circiter 4 — 7, 5-delplia, phalanges 
cum staminodiis totidem lineari-subulatis alternantes ; ovarium 
globosum, 5-lobum, tomentosum ; capsulae immaturae 5-loculares 
et d-alatm, molliter fulvo-tomentellm ; valvae aid lata apice truncat& 
et angulata circumdatm. — Martaban, Foungyee, (Dr. Brandis). 

10. Elseocarpus brt«cteatus, n. sp. 

Arbor magna, glabra, gemmis parce sericeis; folia obovato- 
oblonga v. obovata, 5-6 poll, longa^ basin acuminatam versus 
attenuata, petiolata (petiolia J-1 poll, longis, glabris), obtusav. 
obtuse apiculata, repando-dentata, coriacea, glaberrima; flores 
majusculi, albi ; pedicelli pollicares, glabri, racemos glaberrimos 
bracteatos axillares formantes ; bracteae foliaeoae, obovatae, 
sessiles, glabrae, serrato dentatae, J-1 poll, longae, verosimi- 
liter persistentes ; sepala 6-7 lin. longa, lineari-lanceolata, acu- 
minata, glabra, marginibus revolutis velutina; petala paulum 
longiora, cuneato-obloiiga, bifida, (lobis fissis et subulato-ciliatis), 
extus parce sericea, iutus secus margiiies revolutos sericeo-pubos- 
centia ; stamina numerosa ; antherae arista subulata termiuatae ; 
ovarium sericeo-villosuin ; drupao pruni magnitudiiKj, oblongae, 
laeves ; putamen lacunosum et tuberculato-rugosum. — Martaban, 
Tlioungyeen (Dr. Brandis). 

RUTACE^. 

11. Evodia gracilis, Kurz, [Fagara tri^hyllaf Eoxb., FI. Ind. 
I, 416). 

Fruticulus habitu E, edulis, Forst., gracilis, 3-5 podalis, ramulis 
terretibus, novellis inflorescentiaque puberulis ; folia 3-foliolata, 
(raro unum alterumve 1-foliatum,) opposita et subalterna, glabra ; 
petiolis vix marginalia, glabris, 1-4 pollicaribus ; foliola 3^-4, 
non raro 5-7 poll, longa, lanceolata v. lato-lanceolata, utrinque 
acuminata, breviter petiolulata, chartacoa ; panicula contractu et 
petiolo communi multo brevior, puberula, glabrescens ; fiores parvi, 
albidi, pedicellis brevibus et gracilibus puberulis suffulti ; petala 4, 
oblongo-lanceolata, acuta ; ovarium puberulum, 4-loculare ; carpella 
vulgo 4, matura 2-3 lin. longa, punctata, glabra ; semina grani 
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piperis nigri magnitudine, lucida, aterrima v. fusoo-atra. — ^Burma, 
Karen hills, Taipo mountains, 3000 ft., (Dr. Brandis). 

Eoxburgh’s plant has been wrongly identihed with Loureiro’s 
Zepta tripki/lla ; it is quite a (^stinct species. 

12. Glygosmis SAFINDOIDES, Ldl., will probably turn out to be 
only a form of Q, ehlorosperma, Spreng. 

OCIINAOE^. 

13. OcHNA OBOCEA, Griff.^ (Not. Dicot., 463) =s Oomphia Sumat^^ 
rana^ Jack. 

14. Sohizochiton dysoxylifolium, n. sp. 

Arbor glabra ; folia magna, pinnata, iis Bysoxyli acuminatmimi 
simillima, rhachido glabrS. ; foliola altema, breviter et crasse petiolu- 
lata (petiolulis puberulis), parum inmqualia, oblonga, v. oblongo- 
lanceolata, acuminata, iiitegra, subcoriacea, glabra, 10 — 12 poll, 
longa; flores 6lin. circiterlongi, tubulosi, subsessiles, bracteola parva 
lanceolata pubescento sustenti, breviter raceinosi, paniculam magis 
minusve pubescentem formantes ; calyx campanulatus, obsolete 4- 
dentatus, subtilissime pubeacena ; petala 6 lin. circiter longa, pubes- 
contia, obovato-linoaria ; staminum tubus styli longitudine, petalis a 
medio adnatus, adprosse flaveaceute pubeacena, apice 6-hdus, lobis 
oblongis, obtusia, integris, glaberrimis ; antherae 6, cum lobis al- 
tornantes ; ovarium stylusquo basin versus pubescens, capsulae. . , — 
Martaban, Thoungyeen. (Dr. Brandis). 

RRAMNACEM, 



15. Gouania integrifoBa, n. sp. 

Frutex magnus, scandens cirrhiferus, novellis dense ferrugineo- 
tomentosis V. villosis ; foliacordato-ovata, 2J-3} poll, longa, petiolis 
magis minusve tomentosis, 3 lin. usque ad pollicem fere longis, acuta 
V. acuminata, integerrima, fupra brev6 pubescentia, subtus dense 
fulvescent^ (secus nervos ferrugineo-) pubescentia ; racemi axillares 
et terminales, ferrugineo- v. fulvo-tomentosi, smpius ad ramulorum 
extremitates paniculati ; flores... ; capsulae 3-4 lin. longae, intra 
alas 3, rotundatas, ^labras, minute puberulae, 3-valves ; semina in 
valvifl solitaria. — Fegu, (Dr. Brandis). 
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The entire leaves (in absence of the flowers) readily distin- 
guish this spedes from G. Maunttana, Lamk. — G, Javanioaj Miq., 
has quite glabrous fruits and coarsely serrate leaves, but I can And 
no spediic distinction between it and^^. Mauritiana ; and 1 believe 
that Blume was quite right in identifying the former plant with * 
the Mauritian species. 


^SAPINBACEM. 

• 16. Nephelium hypoleucum, n. No. 1, Griff., 

Not. Dicot., 550 ?). 

Arbor mediocris, glabra, noveUis forrugineo-puberulis ; Ifclia 
impari-pinnata, rachide subterete glabrescente ; foliola 6 — 10 
poll, longa, oblongo v. ovato-lanceolata, vulgo parum obliqua, 
basi acuta, subcoriacea, acuminata, glabra, subtus glaiica ot 
inter nervos subtiliter et tenuiter reticulata ; flores ininuti, pedi- 
cellati, paniculam axillarem et torminalem fulvo-puberulam for- 
mantes ; calyx ptlberulus, dentibus scepe ciliatis ; filamenta longa, 
prsBsertim basin versus pilosa ; fructus bilobi, v. vulgo lobo altero 
abortive, pruniformes, raolliter muricati, purpurei, monospermi ; 
semina arillo eduli succulento induta. — Pegu, (Dr. Brandis). 

Very near to N, chryseum, Bl., but differing by the leaves. 

ANACARBIA CEM. 

1 7. Bouea Brandisiana, n. sp. 

Arbor glabra, novollis minute puberulis ; folia lanceolata 
V. elliptico-lanceolata, longius v. brevius petiolata, longius v. 
brevius obtusiuscule acuminata, coriacea, in sicco opaca, nervis 
lateralibus utrinque irnpressis, glabra, novella subtus in nervis 
petiolisque puberula, mox glabrescontia ; paniculao magna3, 
longe pedunculatse, terminales, ramosa), puberulao, ramis pe- 
dunculoque 2-4 — pollicoi’i, glabrescentibus ; flores iis B, opposite 
foli<B majores, pedicellis <3 lin. longis^t gracilibus, puberulis race- 
mulosi ; calyx minutus, puberulus, truncato-dentatus ; petala 
obovato-oblonga, acutiuscula, linea longiora ; stamina vulgo 8, 
omnia fertilia, fllamentis brevibus flliformibus subpuberis ; drupa) 
pruni majoris magnitudine, ovoideo-renifofmes, lajves, carnosm, 
acidse, purpurascenti-atreo ? — Martaban, Thoungyoen, (Dr. Brandis). 
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18. Semeearpus albescens, n. sp. 

Arbor magna, ramulis noveUisque velutino-toinentosis ; folia elon* 
gato-obovata y. cunoato-lanceolata, petiolis ^-1 poll, longis, crassis, 
tomentosis, 7-lfi — ^poUicaria, breyiter et obtusiuscule acuminata, basi 
angustata, vulgo cuneat 5 , rotuiidata v. obtusa, Integra, coriacea, supra 
nitentia et (costi minute pubescento excepta) glabra, subtus tenuiter 
albotomentosa et parce pilosula ; nerv^j[et reticulatio laxa) conspicui^, 
flavescentes, pilosuli, neo tomentosi ; flores parvi, pedicellis 1-2 lin« 
longis, dense pubescentibus, racemulosi, in paniculam terminalem 
dense fulvo-velutinam, foliis vulgo breviorom, dispositi ; calyx minu- 
pubescens ; petala valvlta v. subvalvata, lineam circiter longa, 
brevi pubescentia ; ovariuoi dense adpresso hirsutum, stigmatibus 
3 crassis, glabris ; discus glaber ; stamina 5, filamentis brevibus la- 
tiusculis, vulgo 1-2 abortiva et longiora; nux. •• — Pegu, Moung 
Forests, (Dr. Brandis). 


LEGUMimSJS, 

19.* Clianthus Binnendyckianus, n. sp. 

Herba pereniiis, erecfca, raiiiosa, adpresso fulvo-villosa, ramis den- 
sius et patenter villosis ; folia impari-pinnata, breviter petiolata, 
racbido fulvo-villosa; foliola 27-20, elliptica v. olliptico-oblouga, 
brevissiuio petiolulata, obtusa, mucrouata, circ. 1 poll, longa, juiiiora , 
dense et adju'esse fulvo-villosa, deiu supra pare! us pubescentia ; 
stipulm subulate setacew, villosjo; racomi breviusculi, strictiusculi, 
oxillares, longe j)ediinculati, folio vulgo loiigioros ; bracteie deciduae, 
polliceui fere longm, liueares, lougissime subtdato-acuminatse, ad- 
presse pubescontos ; ilores conspicui, mediocres, purpureij^^edicellis 
4-5 lin. longis, fulvo-villosis, apice sub calyce bracteolas duas, lineari 
lanceolatas, calyee ipso paulo longiores gei’entibus ; calyx 2 - 2 J lin. 
longus, fulvo-pubesoens, dentibus brevibus ; carina -4 poll, longa, acu- 
minata, vexillorefloxolongior; ovarium stylusque glaberrimus; legu- 
men lineare, 3-3 J poll, loijgum, breviuscule stipitatum, acuminatum, 
torulosum, coriaceum, nigrescons, glabrum, suturis incrassatis j 
semiiia nigra, circ. 2 lin- longa. Moluccos, Ceram. (Cult, in Hort. 
Bogor., et ab ainiciss. Binnendyckio inecum coinmiinicata). 

This plant resembles in habit A, Lam^ileri^ but it is smaller in all 
parts and easily distinguished by the subulate bracts, etc. I have eu- 
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tertoiaed some doubts whether the dpecies oaa belong to Clianthm^ 
on account of the style not being bearded, but there are no other 
characters which could justify a separation &om the genus. 

ROBACBjE. 

20. Pbtjnus Javanioa, Miq. — To this species I aJd as syno- 
nyms Prunus Junghuhniana .,^aud Prunus Martahanica^ Kurz, in 
*Andam. Bep., Edit, secunda, p. 37. 

21. Pygeum parviflortjm, T. et B., does not sufficiently differ 
firom P. arhoreum^ Endl. 

22. Bubus Gowbeefhul, Boxb., is identical with B, flams^ 
Ham. 

R. albescens and R. raeemosus^ Boxb., as well aS B. Horsfieldii^ 
Miq., are all forms of Ruhus lasiocarpm^ Sm. 

R.rosceflorus^ Boxb., is R^rostsfolim^ Sm., and 
R.panieulatus^ Boxb., is R. fraxinifoUus^ Poir. 

CBAS8ULAOEJB. 

23. Bryophyllum calycinttm, Salisb. This name must bo 
changed, according to the laws of priority, in B. pinnatum 

don pinnata^Jjisxnx^i.j Enc. Meth., II, 141-1786). 

HAMAMELIDE^. 

24. Liquidambab tbicusfis, Miq., is only a state of growth of 
Bucklandia populnea^ B. Br. The leaves of the young shoots are 
usually lobed, those of the older ones often so, but rarely to an 
equal e||ient. 


HALORAGEJE. 

25. MYEiopnYLLtJM Indioum, Griff., (Not. Dicot., C87), is M. 
tuherculatumj Boxb. 


COMBRETAOEM. 

26. CoMBRETUM LEPiDOTUM, Prsl. (Wolp. Ann., I, 290,) is 0. 
squamosum^ Boxb. 

Comb, rotundifolium^ Boxb., and C, Horsjieldii^ Miq., are both 
referable to Comb, extmsum^ Boxb. 
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27r Ltjmkitzeba ooGomnA, WA^ is the same as Z. UUorm^ Voigt, 
(Oat. Hort. Oalcutt., 39 ; — Fyrranthm Uttm'eus, Jack.). 

MELASTOMA CEM. 

28. Tremblbya rhynanthbka, Ghriff,, (Not. Dicot., 677), is iden- 
tical with ^elastoma Malahathricum, Liiin. 

29. Allomorphia hispida, j^sp.^ 

Caules petiolique crassi, 5-p^care3, dense hispido-setosi ; folia 
mag^a, ovata v. ovalia, basi subcordata, longe petiolata, breviter acu- 
minata, integra, 8-9 poll, longa, tenui coriacea, supra sparse, subtus, 
prsesertim secus costas 9, densius setosa ; paniculsB glabree, vel ad 
nodos ramorum setosee ; flores tetrameri, parvi, pediceUis g^acilibus, 
2-3 lin. longis, fasciculos sessiles formautes ; calyx 4-costatus, setis 
nonnuUis longis instructus, brevi cainpanulatus et patens, dentibus 
minutis ; petala oboyata, circ. 2 lin. longa ; stamina 8, antherm con- 
nectivaque exappendiculata ; ovarium fiindo calycis basi tantum ad- 
natum. — Burma, (Dr. Brandis). 

30; SoNBEiLA AKGXTSTiBOLiA, Boxb., 8» mnaculata, Boxb., 8. se- 
cunda^ Wall., (Walp. Bep., V* 685) and 8, idcta, Griff. (Not. Dicot. 
676, non Korth.), all appear to be varieties of 8onerila maculata^ 
Boxb. 


31. Sonerila Brandisiana, n. sp. 

Herba erecta, humilis, caulibus valde crassis et robustis, 2-3 
poll, tantum longis et 3-4 lin. crassis, brunneis, apice ramos 1 v. 2 
laterales, crassos articulates emittentibus ; folia lanceolata, basi in 
petiolum breviorem v. longiorem attenuata, acuminatissima, remote 
et minute serrulata, flaccida et membranacea, glaberrima, supra 
maculis albis notata, 4^7 poll, longa ; racemi foliis multo breviores, 
secundi, glabri ; (flores desunt) ; capsulm triquetrse, circ. 2^ lin. 
longm, obovatfio, truncateo, la3ves. — Martaban, Thoungyeen, (Dr. 
Brandis). 

Evidently affined to 8. aquarrosa^ although very different from it 
in habit and size. 

32. Sonerila amabilis, n. sp. 

Herbula 4-5-pollicaris, acauHs, parce pilosa ; folia numerosa, 
radicalia, variabilia, petiolis 2-3-pollicaribu6, pilosis suffulta, 
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cordato-ovata minora ampe reuiformia, nonnunquam apioem 
versus angulato producta, obtusa, 1-2 poll. longa| tenere mem- 
branacea, seepius obsolete crenata, ciliata, utrinque pilis lon- 
giusculis adspersa ; scapi plerumque solitarii, foliorum longi- 
tudine, sparse pilosi, teretos, apice umbellato 3-5-||jpri ; dores 
intense rosei, conspicui, longiuscule pedicellati ; bractese minutes, 
ovatee, acutee ; calyx obovatus, long^sculis subcrispis adspersus, circ. 
2 lin. lougus, lobis brevibus dentuormibus ; petala oblonga, 3-3^ 
lin. longa, obtusa ; antheras ovato}, acutes, (baud prolongates uti in 
8, acapyiora^ cui cesteris valde alfinis), lineam tantum longeo ; cap- 
sules calyce incluses, breves. — Sikkim-Himalaya, in shady, rocky 
places, in the Eangeet valley, at 4-5000 ft. elevation. 

33. DissocHiETA ASTROSTICTA, Miq., (Suppl. M. Sumatr., 318), is 
P, pallida^ BL, perfectly agreeing with the Jackian plant from 
Singapore. 

2>. Palemhanica^ Miq., (1. c.j 317), is identical with D, piper icarpa^ 
Naud. 

34. Aptetjxis trinervis. Griff., (Not. Dioot , 672) is Pternandva 
ecsruleecens^ Jack. 

35. Memecylon IIoRSEiELDii, Miq., and M, Lampongum, Miq.> 
(Suppl. n. Sumatr., 321) are synonyms of M, Grljfithfknmi, Naud. 

lythraiue^, 

86. Ammannia simplioiuscula, n. s]). 

Herbules decumbentes, basi repentes, radicantes, glabroo, 1-2 J poll, 
longas, caulibus simpliciusculis, v. pares ramosis, filiformibus ; folia 
opposita, oblonga v. oblongo-linearia, 2-5 lin. longa,6uperiora minora 
obovata, brevissime petiolata, obtusa, uiiinervia ; flores miuuti, 
coceinei, breviter graciliterquo podunoulata,^ in axillis foliorum su- 
periorum solitarii, vix i lin. in diametro ; calyx truncate 4-denticu- 
latus, hemispherious ; petala . . ? ; stamina 4 ; capsula subglobosa, J 
lin. in diametro, rubra, 3-valvis, 1-locularis, calyce duplo longior. 

On muddy ground around ponds and in inundated rice-delds at 
Chittagong, rare. FI. Octob. 

This is the third Indian species of Ammamtia, which I have de- 
scribed as new. It may be desirable to give a conspectus of the 
Eastern Indian s^Decies, in order to shew the relations of these 3 
species to others. 
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A. Flowers solitary, (or seldom and only occasionally 2-3), sessile, 
or pedicelled, in the axils of the loaves, forming often spikes op 
racemes ; capsules 2-3 — valvod. 

a Calyx companulate, twice as long as broad ; capsules about 
half so lo 2 ^ as the calyx-tube, enclosed. 

(1.) Loaves very shortly petioled, 1 -nerved, linear ; flowers soli- 
tary, sessile ; pygmroan plant, A, dentelloides, Kurz. 

^2.) Leaves usually sessile, strongly pepninerved, obvate to ob- 
long ; flowers sessile, forming lateral and terminal leafy or bracted 
spikes, A, peploideSf Sprang. 

(3.) Leaves sessile, almost orbicular, penninerved ; flowers 
on slender short pedicels, forming shorter or longer slender ra- 
cemes, .5. A. suhrotunda, Wall. 

(4.) Leaves sessile, orbicular or nearly so, penninerved ; flowers 
sessile in terminal pedunclod, bracted, simple, or slightly compound, 
spikes, A. rotundifoliay Buch. 

^ Calyx hemispherical, about as long as broad ; capsules pro- 
truding from the calyx, or at least as long as the calyx-tube. 

(5.) Leaves linear, 1 -nerved, very shortly petioled ; calyx 4- 
angular an(|^-toothod, about lin. long ; no petals ; pygmaean 
herb, * A. pygmeea^ Kurz. 

(6.) Leaves oblong to linoar-oblong, 1 -nerved, very shortly petio- 
led ; calyx not angular, 4-toothed, about J lin. long ; flowers very 
shortly peduncled ; pygmaean herb, ..... A, simpliciusciila^ Kurz, 

(7.) Leaves oblong to linear, sessile, l-neiiTed or the lateral ner- 
ves very faint ; calyx usually 5 -toothed, not angular, ^-1 lin. long, 
petals 5, A. pentandray Eoxb. 

B. Flowers sessile or more usually pedicelled, axillary, clustered 
or in cymes, the latter sometimes reduced to a 3-to-l flowered 
cyme ; capsules irregularly bursting. 

(8.) Leaves narrowed at the base, petioled or sessile ; flowers mi- 
nute, apetalous, on slender penicels, forming sessile or veiy shortly 
peduncled cymes or clusters, A. haccifera^ L. 

(9.) Leaves sessile, with cordate, sagittate or dilate base ; pe- 
tals present. Capsule under a line long ; stamens 4 or fewer ; 
petals flat ; calyx 4-toothed, without accessory teeth ; cymes 
slender, A. muUifloray Eoxb. 
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(10.) Ca^ule about 1| lines long; stamens 6 — 8; petals 
flat ; calyx 4-tootlied, without accessory teeth ; cymes slend-^ 
or, • . • . .<4. awriculata^ Willd. 

(11.) Capsule about 2 line long ; stamens 8 ; petals large, 
crimpled ; calyx 4-toothod, with as many horn-like accessory teeth ; 
Carnes and pedicels short, robust, A» octandra^ L. f. 

37. Ameletia acutidens, Miq., and A. mna^ Eoxb. (non. DO.) 
are both identical with Janeletia Indiea^ DO., now referred to Am- 
mannia peploides^ Spreng. (Syst. Veg., I, 444 — 1825 ; — Peplis Indica^ 
Willd.). 

38. Ammannella lineauis, Miq., (FI. Ind. Bat. I-l, 619, c. des- 
criptione erronea), is identical with Ammannia octandra^ L. f. 

39. SuFFRENiA DicnoTOMA, Miq., is Ammannia muUiJlora^ Eoxb. 

40. Gbtslea tomentosa, Eoxb. This name must be altered into 
Woodfordiafruticosa^ (= Lythrum fruticoaum^ L., sp., pi. 641), 

41. Lagerstrcemia regin-e, Eoxb., (Corom. PL, I, 46, t. 65, — 
1795). This name has to be replaced by the older one of Eetzius, 
viz. Lagerstresmia flos-reginos^ Eetz., (Obs. Bot., I, 20, — 1779). 

42. SoNNERATiA ALBA, Griff., (Not. Dicot., 652, non Sm.), is evi- 
dently a new species, very different from Smith’s plan^nd may be 
named 8, Grijfithii, 

The species of Sonneratia may thus be distintguished. 

A. Stigma infundibuliformi — capitatum, parvum ; calyx 6-8 — 
lobatus ; folia lato-obovata. 

(1.) Petala linearl^lanceolata, intense purpurea ; calyx teros, 
; 8. acida. 

Petala desunt. 

(2.) Oalyx in alabastro elliptico-oblongus, acutus ; tubus obso- 
lete, dein manifesto 6-8 — ^gulatus, 6*. alda. 

(3.) Oalyx in alabastro ovoideus, obtusus ; tubus teres, 8. Griffithii. 

B. (4.) Stigma magnum, 3 Hn. fere in diametro, fungiformis. 
calyx 4-lobatuB ; petala nulla ; folia oblonga ad lanceolata, 5. apetala, 

ONAQRARIEJE. 

43. JussLEA FLORiDtJNDA, Griff., (Not. Dicot., 088) is the 
same repensy L. 



1871.] 


S. £urz — On Indian Plaat$. 


57 


MYRTACEM. 

44. EnoDAMNiA ciNEREA, Griff., (Not. Dicot., 653 et Jack.) ; jBA. 
eoncolor^ Miq., (Suppl. FI. Sumatr., 316) ; Bh, Nageli^ Miq., Bh. 
aubtrijlora, Bl. and Rh. MuelUri^ Bl., all belong in my opinion to 
Rhod, trinervia^ Bl. 

45. Nelitris PALLE 80 EXS, Miq., (Suppl. FI. Sumatr., 314), is 
identical with B'. paniculata^ Ldl. 

bamydacem\ 

46. Casearia ovata, Eoxb., (FI. Ind., II, 428, non Willd.) 

is to be retained as C, Oamiala^ Wall., (ap. Voigt. Oat. Hort. 
Calcutt., 78). • 

47. Blaokwellia" sp., Griff., (Not. Dicot., 584, t. 585, A. f. 10,) 
is a new species, nearly allied to Komalium fagifoUum, Bth., but 
differing from it by the flowers. The species may be called* Ehtn. 
Oriffithianum. 

CVCTJRBITACE^. 

48. Trichosanthes rbniformis, Miq. 

Herba perennis, gracilis, volubilis, pubescens, cirrhis bifidis, 
simplicibus fiblia cordato-ovata v. lato-cordata, longiuscule petiolata, 
breviter cuspidata v. acuminata, basi sinuata, remote repando>dentata, 
3-4 poll. longa,membranacoa, utrinque brevi pubescentia v. puberula* 
juniora subtus molliter pubescentia ; flores (in alabastro) virescente 
albidi ; masculipedicellati inracemum brevem^corymbiformem, pube- 
rulum, breve (i-J poll.) pedunculatum, axillarom coUecti etbasi pe- 
diceUorum bracteolu, minuU caduca instruct! ; feminei solitarii, pe- 
dunculis brevibus decurvis, pub 0 rulis,axillaribu 8 ; calycis lobi breves, 
subulati, reflex! ; petala...^ ovai'ium minute muricatum etpuberulum, 
mox glabrescens ; pepo ovali-oblonga, circ. 1 J-2 poU. longa, laevis 
V. apicem versus pubera, polysperma ; semina puliju nidulautia, 
planiuscula, lato 4-angularia, basi in tumorem latum planum pro- 
ducta*, medio vitta prominente longitudinal! percursa et lateribus 
prominentibus truncatis concavisque. — Sikkim-Himalaya. 

49. ScoTANTiius TuniFLORUs, Naud., is to be referred to Gym- 
no][>etalim Cochinchinerhie, {Bryonia Cochinchimnsisy Lour., FI. Ooch. 
695). 


8 



58 


S. Kurz — On Indian Plants. 


[No. 1, 

50. CucuMifl iNTEGRiFOLius, Eoxb., (FI., Ill, 724)) is Qymno^ 
petalum integrifolhm. 1 refer this species to Oymnopetalum^ but as 
the petals are sometimes found jagged, it might also belong 
to a section of Trichosantlm which I call Pseudo-lYichosanthes^ This 
section comprises the species of Trichosantlies with dioecious, solitary 
flowers, the females, having them on very short peduncles, or almost 
sessile, while the males are long and slender. The difference of 
Trichosantlm and Gymnftpetahim appears to rest almost solely in the 
fringed or not fringed petals, a character to which hardly a generic 
value can be attached. 

61. Mxtckia scabbella, Arn., must be changed into M. Maderas- 
patanttj {Cucumis Maderaspatana^ L., sp. pi. 1438— non Roxb.). 

62. Alsomitra heterosperma, Boem. (Syn. monog., II, 118) is 
evidently a Gomphogyne^ (= Zanonia heterospermay WaU., in Miq. FI. 
Ind. Bat., I-l, 683). 

BEGONIAGEJE. 

53. Begonia polycarpa, DO., is referable to B. Roxburghiiy DO. 

54. Bogonia Brandisiana, n. sp. 

Herba succulontu, subsimplex, subglabra, radico tuberosa ; 
folia radicalia et simul caulina, quorum caulina multo minora 
et brevius petiolata, vulgo 5-loba, radicalia autem petiolis gla- 
bris 5-8 poll, longis suflulta, lato rotundata, basi sinuata 
V. subcordata, mombranacea, vulgo 5 — 7 poll, longa et 6 — 8 
poll, lata, glabra v. supra pilis minutis adsporsa, palmato 5-7 — 
nervia et profunde 5-7 — loba, lobis acuminatis ot obsolete re- 
pando-dentatis ; floros minuti, albi, pedicellis capillaribus, cymas 
repetito dichotomas, multifloras, pedunculo longissimo jderumque 
radical! instructas, formantes ; bractom minutse, lanceolatso, acutm ; 
sepala in utraque sexu 2, lato-rotundata, emarginata, lineam tan- 
tum longa et paululum latiora ; petala nulla, antherse numerosse ; 
oblongse, mucronulatm, filamentis brevibus liberis ; siyli 3, apice 
bifidi, lobis stigmaticis spatulato-dilatatis, glandulis podicellatis 
ciliatisque vestitis ; capsulm 3-4 lin. longse, glabr80,3-loculares, ovatro 
et acutse, subeequaliter v. cequliter S-alatee, alls oblongis et retrorse 
productis ; placentae indivisso. — Martaban, Attaran valley (Dr. 
Brandis). 
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55. Begonia surculigera, n. sp. 

Horba parva, succulenta, erecta, 4 — 6 poll, alta, caulibus 
glabris y. parce glanduloso-puberulis, basi saDpius surculos par- 
vifoliatoB tenues emittontibus ; folia alterna, (petiolis 3-8 lin. 
longis glabris), oblique cordato-ovata, acuminata, minute obso- 
leteque setaceo-crenato-dentata et subciliolata, 1 — 3 poll, longa, 
membranacea, supra pilis brevibus crassis adspersa, subtus 
glabra v. secus costam parce pilosula ; fiords parvi, candid!, pedi- 
cellis laevibus capillaribus sufi'ulti, cymam axillarem dicbotomaiu 
glanduloso-puberulain formantes ; bracteae numerosac, minutao, 
oblongae, acutie, rofiexm ; sopala fi. masc. oblongo-rotundata, circ. 
2 lin. longa, oxtus bine iude p^is nonnullis paleaceis ad- 
sporsa ; petala paululum minora ; stamina monadelpha, antherm 
obovatfB, mucroiiulatu) ; styli 3, graciles, liberi v. basi cobrnrentes, 
ajpice concavi et dilatati, glandulis stigiiiaticis villoso-marginatis ; 
capsulao nutantes, ovales, acuiiiinata), circ. 3 liu. longm, glabrae, 3- 
loculares et 3-alatae, alia somibastatis, inmqiiali-latis ; placenta) 
bifidao. — Frequent on moist sandstone rocks, overgrown witb mosses, 
in mixed and evergreen forests of tbe Akyab District, Arracan. — FI. 
and fr, in Octob. 

56. Begonia modestiflora, n. sp. 

Herba orecta, simplex, glabra, radice tubero.sa, caulibus magis 
ininusve angularibus, 1-2 — ^j>odalibu8 ; folia alterjia, valde obli- 
que et profunde cordato-ovata, acuminata, petiolis 1 — 3 poll, 
longis glabris, palmato 7 — 9 — nervia, 3 — 6 poll, longa, serrato- 
dentata, sfepius angulata y. sublobata, membranacea, supra 
lucida et pilis nonnullis brevibus crassis adspersa, subtus pal- 
lida et glabra ; stipulee subulatm, parvao ; fioros parvi, albi, 
pedicellis capillaribus instruct!, in cymulas dicbotomas graciles 
et vulgo foliolo lanceolato, v. liueari serrato, acuminatissimo, sup- 
portatas collect! atque paniculam terminalem elongatain, parvi- 
foliatam, glabram, efformantes ; bractem minutm, lineari-lancoolatae, 
vix f lin. longse ; sepala oblonga, obtusa, circ. 2 lin. longa ; petala 
angustiora et duplo minora ; stamina numerosa, libera ; antberm 
oblongoo, mucronata) ; styli 3, liberi, (apice clavato dilatato et con- 
cave), glandulis stigmaticis marginati ; capsulao obovatae, semipolli- 
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cem circiter longea, glabrce, S-loculores, ineequaliter S-alato, alia 
apice horizontaliter truncatis, basi insequaliter et acutiuscule pro- 
ductis ; placentas bifideo. — Habitu P. seu^afa, Wall. — On sand- 
stone rocks in the beds of bill streams on Boronga island, opposite 
Akyab, Arracau ; occurring up to 1000 feet elevation. 

57. Begonia paleaoea, n. sp. 

Herba erecta, bumilis, simplex v. subsimplex, succulenta, 
radice tuberosa, caulibns, petiolis inflorescentiaque plus minus 
pilis paleaceis brevibus obtectis ; folia solitaria ad apicem caulis 
V. prolifera, oblique cordato-rotundata, s. ovata, petiolis ^-1 
poll, longis, paleaceo-tomentosis, (nonnunquam cum caulibus 
confluentibus) suffulta, obtusa v. obtuse acuminata, Integra v. 
grosse crenata, smpe subtilissime ciliata, 3 — 6 poll, longa et 
longiora, membranacea, glabra v. nonnunquam supra, v. ut- 
rinque, papillosa, v. subtus secus nervos pilosa ; stipulse lancoolatco, 
acuminatm, pilosm ; dores parvi, albi, pedicellis cax)illaribus glan- 
duloso-pubescentibus, in cymas longe pedunculatas, gracilos, sod 
paucidoras, paleaceo-pilosas, e basi costm foliorum ortas, dispositi ; 
bracteeo dor. masc. magnm et conspicuas, 4 lin. fore longco, lato- 
ovatao, obtusBo, glabrm, caducissimm, eco dorum fern, minorco, lan- 
ceolate, acuminate, pilose et magis persistentos ; sopala lato- 
rotundata, circ. 2 lin. longa, extus sparse pilosa, petala paulum 
minora ; antbere obovate, emarginate, numerose, monadolpbe ; 
styli 2, connate, breviter bilobe ; capsule circ. 5 lin. longe, oblonge, 
glabre v. parce pilose, 2-loculares, 3-alate, ale c. 1^ lin. late et 
apice truncate, v. ala media plerumque duplo latior ; placente 
bidde. — Martaban, Attaran valley. (Dr. Brandis). 

FICOIBE^, 

68. Trytiieha, B1. — I bad some timo ago identided tbis gonus 
witb MoUugo Glinus, A. Eich., wbicb identidcation is also recorded 
by Zollinger in bis System. Verzeicbniss dor im Indiscben 
Arcbipel gesammelten Pdanzen, 2 part, p, 141.*’ Tbebookbas only 
very lately come into my bands. 

UMBELLIFERJE. 

59. Hydrocotyle Burmanica, n. sp. 

Herba repens, glabra, ramis adscendeiitibus ; folia petiolis longis, 
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graciKbus, glabris, lato-cordata, 2-2 J poll, lata, (lobis subacuminatis 
et crenato-dentatis), membranacea, glabra, basi palmato 5-nervia ; 
Btipuloo lato-rotuudatea, scariossB ; flores minuti, uumerosi, pedicel- 
lis filiformibus, circ. lJ-2 lin. longis, in umbollas oppositifolias, 
solitarias, longe pedunculatas, glabras, collecti ; fructus lato-didymi, 
mericarpia utrinque costa unica prominente percursa. — Martaban, 
Daunat-toung, 3000 feet. (Dr. Brandis). 

CORNACEM. 

60. Styrax Javanicum, BL, (Bydr., 671,) is' identical with 
Marlea legonimfolia^ Eoxb. 

61. Marlea villosa, {Styrax villosum, BL, Bydr., 671 ; Miq. M. 
Ind. Bat., 1-2, 464). 

Arbuscida, ramulis fulvo-pubescentibus ; folia oblique lan- 
ceolata v. oblongo-laneoolata, basi acuta v. pbtusiuscula, petio- 
lis circ. 2 lin. longis, fulvo-pubescentibus, obtuse acuminata, 2 — 4 
poU. longa, membranacea, intogra, mpva secus norvos puberula, 
Bubtus fulvesconti-puboscentia ; lloros parvi, pedicoUis 2 lin. longis 
Buffulti, in racemos simplices subsecundos, adpresso fulvo-pubes- 
centes, circ. J poll, longos, brevitor pedunculatos, dispositi ; calycis 
limbus cyatliiformis, lato 5-dentatus, unacum tubo ad basin 1-brac- 
toolato, oblongo-cylindrico, adx)resse pubescens ; corolla 5-petala, 
i poll, longa, petalis 5-linoaribus utrinque adpresse fulvo-pubes- 
centibus ; stamina 5, filamenta fulvo-villosa, brevissima, antheris 
linearibus multoties breviora. — Cult, in Ilort. Bogoriensi. 

62. Styrax rugosum, n. sp. 

Arbuscula ?, ramulis novoUisque ferrugineo-floccoso tomen- 
tosis; folia oblonga, petiolis J lin. longis, crassis, floccoso- 
tomentosis, basi obtusa, magis minusve acuminata, irrogulariter 
serrata et nonnunquam sublobata, JJ-2i poll, longa, supra 
rugosa et puberula, subtus molliter albescente-tomontosa ; flores 
mediocres, albi,^odunculis curvis crassis circ. 1 lin. longis, floc- 
coso-tomentosis, suffulti, solitarii, axillares, et versus noveUorum 
ramorum apicem racemum spurium foliatum formantes ; bracteco 
calycis longitudine, lineari-subulatse ; calyx albescenti-tomentellus, 
lateribus magis minusve ferrugineo-floccosus, vulgo spathac0Us et 
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usque ad mediam partem fixus, irregulariter 5-dentatus, dentibus 
lineari-subulatis ; corolla circ. i poll, longa, velutina, lobis olJlongis 
obtuaiusculis ; 61 amenta ad basin latam albido-villosa. — Pegu, 
hills between Sittang and Salween, at 4000 feet elevation. (Dr. 
Brandis). 

ZOPANTJTACPJS. 

63. Loranthtjs hacemiferus, Wall. ap. DO. (Prod., IV, 296) = 
Z. coeeineusy Jack. 

Lor. pallensy Wall. ap. DC. (1. c., 297) = Z. sphaeroearpusj Bl. 

Lor, carhiatulusy Wall. ap. DC. (1. c., 296) = Z. ampnllaveun, Roxb. 

Lor. IcpianthuSy Wall. ap. DC. (1. c., 299) = Z. pulveriilenfuSy 
Wall. 

Lor. rigiduSy Wall. ap. DO. (1. c., 298) and farinosusy Desr. (DO. 
1. c.) are both the same as Z. pentandrusy L. 

64. Iioranthus Siamenais, n. sp. 

Prutex parasiticus, ramis teretibus, junioribus novolliaquo fer- 
rugineo-farinoso tomentellis, adultislonticellis, corticosisjferrugineis 
adspersis ; folia opposita v. subojiposita, ovata, basi subcordata v. 
rotundata, breviter (2-3 lin.) petiolata, obtuse acuminata v. apicu- 
lata, rarius snbobtusa, intogra, crassissime coriacea et prrotor oos- 
tam obsoletam subavonia, juniora ferrugineo-farinosa, adulta magis 
minusve glabrata v. glabra, 2-3 poll, longa ; floros .... sessiles, 
spicas solitarias, v. binas, 1^-2 poll, longas, dense ferruginoo' 
tomentosas, axillares formantos ; bracteio solitariso, magnjo, ovario 
triplo longiores, olliptico-oblongso, tomentosa) ; calyx dense ferrii- 
gineo-tomentosus, limbo obsolete truncato ; corolla extus tomento 
cum furfure mixto ochraceo v. ferrugiiioo induta, intus testacoo- 
tomentella, limbo 5-partito ? ; baccm pisi minoris magnitudine, 
urceolato-ovatfB, densissime fulvo v. siibferrugineo tomentellm, 
truncatso, bractea eoquilongS, sustentm. — Siam, Bukit Kethay, Kan- 
biiri (Teysmann Herb. Bog. 6001.) — L,tome^osuSy Heyne. 

65. Loranthus rhapalocarpus, Kurz, {Lor. cuneatusy Wall. ap. 
DO., Prod., IV, 301, non Heyne). 

Fruticulus dcnsus parasiticus ramosissimus, 1-2 ped. altiis, 
omnibus fere partibus subtiliter floccoso-lepidoto tomentellis ; 
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folia parva, opposita v. alterna, obovato v. oblongo-cuneata, 
in petiolum brevem attenuata v. quandoque subsessilia, apice 
rotundata, integra, coriacea^ nervis tenuibus per-cursa, 1-li, raro 
2 poll, longa, dum juvenilia utrinque, Bubinde subtus tantum 
tonuiter furfuraceo-velutina v. glabrescentia ; flores albidi, 
poll, longi, dense testaceo-velutini et sublepidoti, pedicellis 
1-1 i lin. longis, in cymulas 2-5 — floras, testaceo-velutinas sub- 
Bossiles, V. broviter pedunculatas, axillares dispositi ; bractese soli- 
tarioo, minut®, subcuccuUat® ; calycis tubus cylindrico-oblongus, 
dense testaceo-velutinus, limbus truncatus et paulum incrassatus ; 
corolla) tubus gi’acilis, ciirvulus, extus dense furfuraceo-tomentosus, 
limbus 4-fiduB ; stamina 4, anther® oblong® ; bacc® (adhuc imma- 
tura) elongat®, lineari-ouneat®, circ. J poll, long®, tenuiter testaceo 
V. ferrugineo-velutin®, basi supra bractea minuta annulato-margi- 
nat®. — Frequent in Arracan, as in Koladyne District, especially 
on LagersircBmia. 

A. Pyr. de Candolle appears to have made a curious mistake in 
describing the linear club-shaped berries for a corolla, and in taking 
the elongate seed for a club-shaped style and anthers. No wonder, 
therefore, when ho says : Anther® forte 5, sed in floribus juniori- 
bus (= baccis immaturis) obscur®, glutine viscoso inter se et cum 
stigmate concretie. He evidently mistook also the short space be- 
tween the annular thickening at the base of the berries and tho 
bract for an ovary. 

66. Loranthus Brandisianus, n. sp. 

Frutex parasiticus glaber ; folia opposita s. subopposita, lanceolata 
ad elliptico-lanceolata, basi acuminata, (petiolis J ad J poll, longis 
crassis), longe acuminata, integra, crasse coriacea, (nervis lateralibus 
vix visibilibus), glabra, subtus pallida, sod non glauca ; flores glabri, 
circ. pollic. longi v. paululum longiores, pedicellis 2-2^ lin. longis gla- 
bris, racemes cymosos pauciflores solitarios v. geminates glabros axil- 
lares formantes; bractea bracteol®quelaterales ovat®,acut®, basi con- 
nat® ; alabastra 6-angulata ; calyx glabra, tubus elliptidb-oblongus, 
limbus truncatus ; corolla glabra, circ. poll. longa,tubus a basi modice 
inflatus et iu*ceolato-tubulosus, limbus i)rofunde 6-fidus, lobis line- 
aribus acutis, reflexis, fere tubi longitudinis ; stamina 6, anther® 
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lineares ; stylus filamentaque glaberrima ; baccro.., — Karen-hills 
E. of Tounghoo, on Taipo mountains, at 3000 foot elovation. (Dr. 
Brandis). 

67. Loranthus eleutheropetalus, n. sp. 

Enitex parasiticus, glaberrimus ; folia opposita v, suboppositai 
lanceolata ad oUiptica et lineari-lanceolata, obtusa v. magis minusve 
obtuse acuminata, basi in petiolum J-J poll, longum attenuata, Inte- 
gra, crasse coriacea et enorvia, glabra, viridia ; flores (coccinei ?), 
glabri, c. 1 J poll, longi, pedicellis 2-2 J lin. longis, patentibus, in ra- 
^ cemos terminales et axillarea laxissimos elongates, ssope 3-4 poll, lon- 
gos, minute puberulos,mox glabrescentes,di8positi; bractea lato cucul- 
lato-oblonga, obliqua, parviuscula ; bracteolm nullso ; calyx subtilissi- 
me puberulu8,mox glabrescens, tubo cylindrico 2-2 J lin. longo, limbo 
truncate ; corolla 6-potala, petalis in nlabastro coberontibus dein 
liberis, anguste linearibus, 1 i poll, longis, erecto -patentibus et su- 
pra basin refloxis ; filamenta et stylus angulatus glabri ; antherro 
olongato-linearise, acuminatm. — Pym Kyoung (Pywoon Choung ? 
in Pegu ? or in Martaban ?). (Dr. Brandis). 

68. ViscTJM IIelferi, Prsl. (Ejum. Bot. 256) is Ginalloa Eelferi. 
The species of the genus Ginalloa appear » to have all a curious 
shoath-liko thickening at the base of each joint, by which they 
are easily recognised. G, spathulij^olia, OUv. (F". spathulifolium^ 
Thw.) appears to differ from G- Eelferi only by narrower 3 -nerved 
leaves. Another species of Ginalloa will be the Yiscum from the 
Andamans, w’hich I have incorrectly compared with F. lieteranthmi. 
Wall. Wallichs species is referred by Meissner to Eemlowia. 

69. Viscuit MoNiLiFouME, WA. (Prod., I, 380, non Bl. ; Wight 
Icon., t. 1018 et 1019). This species is (to judge from the citations 
of Wight’s figures) referred by Mr. Beutham to F. articulatimy 
Burm., but I think the two differ from each other in structure, as 
well as in general habit. 

F. articulatumy Burm. Ai'ticles slightly narrowed at the joints 
and not conspicuously dilated, longitudinally ribbed, each article 
placed at a right angle with the other and, therefore, decussately 
crossing oach other, but twisted so as to appear in one plane. Those 
of the main branches, however, are in ono plane as in tho following. 
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V. moniliforme^ Wight. Articles all in on© plain and oomplanate, 
without any other rib but the median one, at their truncate joints 
dilated in a complanate cup, in which the flowers rest. 

To the former ( V. articulatum) belong also Viscum moniliforme^ 
* Bl., V. elongatum, Wall., V. fragile, Wall., FI attenuatum, DO., and 
V. aphglltim, Griff., (Not, Dicot. 634 t. 630). 

^YMPLOCACEJE. 

70. Symplocos attenuata, Wall., ap. DC. (Prod., VIII, 256) 
= 8. pohjcarpa, Wall., ap. DC. (loc. cit,). — S. JLamiltoniana, Wall., 
DO. (loc. cit.) is S. racemosa, Roxb. — ‘V. iteophglla, Miq. = S. adeno^ 
phylla, Wall., ap. DC. — »S. Ilorsfieldiana, Miq., in Suppl. FI. Su- 
matr., 475, S. ruhighiosa, AVall. ap. DO. and S. ferrtiginea, Roxb., 
are all to bo referred to S. Javanica {^Dioalyx Javanicus, Bl. I, Bydr., 
1117). 


71. Symplocos sulcata, n. ,sp. 

Arbiisoula novellis adprosse ferrugiiioo v. fiilvescente pubes- 
centibus ; folia lanccolnta ad clliptico-lancoolata, basi acuta, (pe- 
tiolis 3-4 liii. loiigis cras.sis), acuminata, iiiagis minusve cre- 
nato-sorriAita v. inlo^ra, crasse cliartacea, 5 — 7 poll, longa, 
supra luoida, glabra, siibtiis valide nervosa et laxo reticulata ; 
floros parvi, luloi, subsesiiles, in racemum simplicem ferru- 
ginoo-tomeiitosuni, brovcui, axillaroiu, colled i ; bractom bracteo- 
hoquo submqualos, obovato-laiiceolatm, aciitie, adpresse piibes- 
ceiitea, liiieaiu fero loiigco ; calyx dense adpresso piibosceiis, lobis 
circ. lin. longis, ovato-lanceolatis, obtiisiusculis ; stamina iiuinerosa, 
inooqualia, basi iuscrta ; drupoo elliptico-obloiigje, podicellis brevis- 
simis, (J lin. iong.), tonientosis, circ, 4-5 lin. longfe, sulcatse, sujjgla- 
brm, cyanescente-nigrm, calycis limbo coronate©, putauien sulcatum 
durum 3-lociilarora iiicludontes ; embryo rectus. — Martaban, Dau- 
nat pass, 4000 feet (Dr. Brandis). This spocies will range along 
with S. racemosa. 

Tho genus Symplocos, the species of wliich are sup|)osod to be 
very diflicuttly to distinguish, might porliajis be divided in the fol- 
lowing way : — 

Subg. 1. Alstonia, DC. — CoroUar-lobos twice as many as calyx- 
lobes, in 2 rows (American). 


9 
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Subg. 2. Hopea^ DO. — Corollar-lobes as many as oalyx-lobes, 
in a single row. 

* Ovary d-celled. Drupes oblong to elliptical, 3-oelled, Embryo 
straiglit. 

** Ovary 2, rarely 3-oelled. Drupes ovoid and contracted at top 
orturbinate, by abortion usually 1 -seeded, often the mass of the 
endocarp protruding inwards so as to cause the seed (as in Menis* 
PERMACEiE) to be more or less horse-shoo-shapod. Embryo curved. 

MYPSINHACEJE. 

^ 72. MiESA QLABRA, Eoxb. and Jf. Sumatrana^ Scheff., (Com-* 
ment. Myrsin. 15), are both referable to M, ramentaceUy Eoxb. 

73. Msesa permollis, n. sp. 

Pruticulus subsimplex 6-10 pod., altus, forrugineo molli-pu- 
bescens ; folia ainpla, lato oblonga v. lato-olliptica, (petiolis 
J-1 poll, longis, dense forrugineo-pubescentibus), brevitor et 
tenuiter acuminata, 6 — 8 poll, longa, sinuato-duntata, crasse 
membranacea^ supra sparse et inconspicue, subtus molliter, 
pubescentia, nervis validis in donticula callosa excurrentibus 
percursa ; flores albi, ininuti, 5-nieri, . ped^^ellis brovisSmis, bre- 
viter racetnosi v. subfasciculati v. in paiiiculam contractam dense 
ferrugineo-tomentosam, axillareni, ^tiulo breviorem, contracti ; 
bractese niinutm, i)edicellis breviores ; calyx pedicellis longior, 
dense ferrugineo-pubescons, lobis ovatis acutis ; corolla tubuloso- 
campanulata, glabra, calyce circiter duplo longior, lobis brevissi- 
mis, rotundatis, quorum 4 i^ateutes, quinto superior! inclinato, 
ovarium subinforior ; stylus brevis atque crassus, stigmate indis- 
tino|(9 lobato coronatus. — Martaban, Thoungyeen. (Dr. Brandis). 

74. Embelia sessilifiora, n. sp. 

Frutex scandeus ramulis brunneis Irovibus, novellis minute 
puberulis j folia ovato-oblonga ad oblonga, obtusiuscule apicu- 
lata, (petiolis 2 lin. longis, calloso-subdontatis), pergamacea, 
Integra, 2-4 poll, longa, glabra, nervis etc. uti in E, Bibes ; 
flores minuti, albi, sessilos v. subsessiles, basi bractea lineari-» 
subulata puberula, floris totius v. calycis longitudino sup- 
portata, in spicas graciles paniculatas, axillares et terminalos 
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coiioscenti-velutinas dispositi ; calyx puberulus, lobis triangulari- 
bu8 acutis ; petala crassa, minute puberula, oblonga, obtusiuscula, 
liueam fere longa ; stamina petalis breviora, filamonta crassa, pube- 
rula, antlierarum longitudine. — Pegu (Karon bills ?), (Dr. Brandis). 

This species agrees in many respects with E. Rihes^ Burm., but 
differs from it by the sessile or nearly sessile flowers. 

75. Embelia gahoixi.® folia, Miq., (Pi. Jungh., 187 ; Scbeff 
Comm. Myrs., 40,) is U. florihunda^ Wall. ^ 

E. •picta^ Wall. ap. DC. does not differ from JP. rohista^ Eoxb. 

E, ferruginea, Wall. ap. DO. is hardly different from E, villosay 
Wall., a species so nearly allied to E, rohusta^ irfoxb., as to make it 
not improbable that both are only varieties of one and the same 
species. ^ 

76. Myhsine Mybtillus, Hook., (Icon. PL, t. 825 ; Walp. Ann. 

V, 473), is evidently an Emhelia. * 


77. Ardisia Brandisiana, n. sp. 

Frutex v. suffrutex ? ramis crassiusculis et succuleiitis, indis- 
tincte lopidotulis ; folia oblonga v. elliptico-oblonga, potiolis 
I ad poll, longis, crassis, basi inmqualia ot acuta, obtusa, 5-6 
poll, longa, undulato-nepanda, porgamacoa, glabra, nervis late- 
ralibus tenuibus et parallelo-curvis, vix visibilibus, percursa ; 
flores conspicui, pedicollis poUicaribus, minute puberulis, sursum 
incrassatis, racemum umbelHformom axillarem, podunculo 3-4 
poll, longo, nudo, instructum, formautes ; calyx subglabcr, lobis 
circ. 2 lin. longis, ovato-oblongis, acutis, membranaceis ; coroUae 
lobi sepalis plusquam duplo longioros, ovati, acumiiiati. — Buima, 
along a choung near Toumbjotseik (?) growing up to an elevation 
of nearly 50 feet, Salween. (Dr. Brandis). ^ 

78. Ardisia polysticta, Miq., (Suppl. FI. Sumatr., I, 576 ; 
Scheff. Comm. Myrs., 75) which Dr. Scheffer declares to bo well 
distinguishable from A, crispa DC., by the compound inflorescences 
and rather long peduncled umbels, is nothing but one of those 
frequent forms of A. crispa^ which have the peduncles growing out 
into additional peduncled umbels, as is for inst. clearly shown in 
Bot. Beg. t. 533, sub A. lentigimsa. 
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79. Ardisia involuorata, n. sp. 

Frutex glaber, habitu A, humilia ; folia obovata ad obovato- 
lancoolata, basi in petioluin brevissimum attenuata, breviter accu- 
minata v. subapiculata, 4-5 poll, longa, pergamacoa, glabra, nervis 
lateralibns tenuibus, iis A, humilis persimilibiia percnrsa ; flores 
majuscnli, cereacei, intense rosoi v. i)urpuroi, pedicellis orassis ^-1 
poll, longis, dein elongatis, sulTiilti, racemos umbolliformes glabros, 
pedicellorum basi involuoratos, longiusoiilo podunculatos, axillaros 
V. subtormiiiales formantes ; involucri braetoa) eonspiciuo, purpureoo 
V. rosesD, pedicellorum longitudine, ovato-oblongso, acutiusculee ; 
caljcis glabri lacAito ovules, circ. 4 liri. longso, dein paulurn ac- 
crescentos ; baccao globosse, calyeis laciniis auctis multoties brevioros. 
— Not uufrequent#ii the forests of the outer hills of Sikkim Hima- 
laya, especially between Khersiong and Puukabarri, in Balasun 
valley, etc., at 1 — 40(i0 feet elevation ; also descending occasionally 
into the Terai. 

80. Climacandiia obovata, Miq., will have to bo changed into 
CL Uttoralis (Ardisia littoralisy Andr. Rejios. X, 630). He Candolle 
merges A, Uttoralis into A, himilis^ but 1 think incorrectly. 

Ardisia muUiflora^ Miq. and Ardisia unMlaia, Itoxb., (FI. Ind., I, 
682) belong both to the above. 

81. Aegioeras MAJUS, Gmrtii., is Acff, corniculata, BIshlgo, (FL 
Filip., 70, Rhizopliora corniculata, L.). 

SAPOTACUJE. 

82 . The Indian genera of Sapotace^ might be arranged as 
follows : — 

* Calycis et corollto lobi isoraeri. 

(1.) Chrysophylhim, Flores 5-8-meri. Stamina 5-8. Staminodia 
nulla. Ovarii loculi 5-8. 

(2.) Sideroxylon, Flores 5-mori. Staminodia 5. Ovarii loculi 5-2. 

(3.) Achrm. Flores 6-mori. Stamina 6. Staminoijia 6. Ovarii 
loculi 12. 

(4.) Isonandra, Flores 4- e. 6-meri. Stamina lobis duplo pluria, 
uniseriata. Staminodia nulla. Ovarii loculi calycis lobis isouieri. 

** Calycis et coroUso lobi onisomeri. Ovarii loculi tot quot 
calycis Iqbi. 
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(5.) Payena, Calycis lobi 4 s. 6 ; corollco lobi duplo plures. 
Stamina corollso lobis duplo pluria, biseriata. Staminodia nulla. 

(6.) Bassia, Calycis lobi 4 s. 6 ; corolloo lobi 8 — 14. Stamina 
corollao lobis circiter dujdo v. triplo pluria, 1 — 3-seriata. Stami- 
nodia nulla. * 

(7.) Mimusops, Calycis lobi 6 v. 8 ; corolla) lobi 2-3-plo plures. 
Stamina tot quot calycis lobi. Staminodia G v. 8. 

83. CiiiiYSOPiiYLLTJM SuMATiiANUM, Mif^., (Supi)l. El. Sumatr. 
579) = Ch. Boxhurghii^ O. Don. 

84. Sapota ? TOMENTOSA, DC., is in my opinion a true Bide- 
roxylon, 

85. SiDEKOXYLON OBOVATUM, GrilT., (Not. Dicot., 290) is S, aiie- 
nuattim, DC. 

86. Kakosmanthus, Hassle., cannot be separated from Bassta, 
and BosyauluSy Thw., has also been identified with the latter genus 
by the author himself. 

87 . Dr. Thwaitos pronounced honandra to be a Basna^ but from 
the conspectus of the genera above given, that genus appears to 
me to be well founded. 

► 

Bassia caloneura, Kurz, (in Andam. Eep., p. 41) with chartace- 
ous strongly nerved leaves and 4-lobed calyx is now referable to 
Isonayidra, 

Bassia ? hjfohuca Miq., (Suppl. El. Sum., 582) = Isonandra olo~ 
vata^ Griff., (Not. Dicot., 293). 

Bassia poly antha, AVall. ap. DC. is also an Isonandra, 

88. Cekatoptiortjs Wightii, Hassk. (Eelz., I, 601) is Payena 
lucida, DC. DeCandolle mistook the filaments of the fallen anthers 
for staminodia, and hence the discrepancy in the number of 
stamens. The genus might be divided thus : 

Sect. 1. Bexameria, Calyx 6-partiius ; corolla) lobi et stamina 
calycis lobis duplo plura. (P. Grijfithii), 

Sect. 2. Payena, Calyx 4-partitus ; corolla) lobi^et stamina 
calycis lobis duplo plura. 

* Anthera) pilosee, ( = Hassk.), P. Leeriiy i^Oera- 

toph, Leeriiy Hassk.) et P. longipetiolata (^Ceratophorm longipetiolatuSy 
T. et B.) 

** Autherm glabrro {Payenay DC.), (P. luciday P. parallehneura) , 
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89 . Fayena paraHeloneura, n. sp. 

Arbor ingons, ramulis subtiliter fornigineo-puberis ; folia ellip- 
tica ad elliptico-lanceolata, petiolis circ. poll, longis, gracilibus, gla- 
bros-centibus, sulfulta, brevitor acuminata, 3-4 poll, longa, tenui 
corvacerf, glabra, nor vis latoralibiis teuuibus parallolis sub an- 
gulo fere recto divorgeiitibus ; flores mediocros, albi, podunculis circ. 
^poll. longis, minute fulvescente-puboris suffulti, 3 — 7-ni fasciculati ; 
fasciculi axillares, potioli loiigitudine v. paulum longiores ,* calyx 
minute fulvescente-puberus, 4-i)artitu3, sepalis lato-ovatis, acutis, 
circ. 3 lin. longis ; corolla glaberrima, lobis elliptico-oblongis obtu- 
sis ; stamina 16, antheris glabris, aristato-muoronatis ; ovoi’ium 
fulvescente puboscens ; 1)acceo ovatoo, pruni magnitudine, apicu- 
latac, glabroo, 1- raro 2- spermm. — Pegu. Differs from P. lucida by 
the acute sepals, the bristly-tenninated (not beaked) antliers, 
by the longer petiols and by the norvature of the leaves. 

90. Mimtjsops Indica, (Kurz, in And. Eep, 42, et DC. quoad spo- 
cim. Martahanica), 

This is the ‘ well-known Andaman bullet-wood, but there 
are considerable difficulties in giving the tree a propor scien- 
tific name. Mr. Bentham has identified it with his M. Browniana. 
The description of the fruit and seed of the Australian 
Browniana appears to mo to differ considerably from the Andaman 
species. In the former the fruit is said to bo ovoid or almost 
globular and 1-2 seeded, while in tho latter it is decidedly 
depressed globular (not unlike in shape and size to a wood-apple), 
6-6 seeded, and tho hilum hardly half tho length of tho seed. 1 liave 
unfortunately no siiecimens from Ceylon, and therefore I am unable 
to comj^are my plant with M, Kaahi L. Bentham, who has seen 
the Linnoan specimens of M. Kmihi, declares them to be M. Lidica^ 
&c., (Wight Icon., t. 1587), a common species all over Hindustan. 
The very short Linnoan description, however, represents more tho 
Andaman tree with solitary flowers than tho Hindustan tree, which 
latter is the same as M. hexandra^ Houb., Corom., PI. I, 16, t. 15, 
differing from the former considerably by the 1 -seeded, differently 
shaped, fruits and by the flowers being always two or more toge- 
ther in the axils of tho leaves. 

Ml -Kauhi^ Houb., and Miq. FI. Ind. Bat., II, 1042, is undoubted- 
ly M. Bojeri, &c. ( ? = M, dmecta^ Hook. Bot. Mag., t. 3157). 
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M. Roxhirghiana, Wight, Icon., t. 1588 (excl. synon. Roxh.) is a 
species unknown to me; it differs from all those above named 
by the very slender peduncles, larger flowers and by the shape of 
the stami nodial scales. 

Imhricaria^ Comm., is not generically different from Mimusops. 

91. Diospyros rhodocalyx, n. sp. 

Arbuscula novellis adpresse pubescentibus ; foHa oblonga v. 
ovali-oblonga, rarius obovato-oblonga, rotusa v. rarius (in 
eodem stirpe) obtuse ai)iculafa, graciliter et breviter petiolata, 
basi acuta v. obtusa, chartacea, magnitudiiie variabilia, 1 — 2 v. 

3 — 4 poll, longa, supra glabra et lucida, subtus secus costam 
plerumque parce pubescentia, nervis et roticulatione laxa utrin- 
que conspicuis ; floros 4 — meri, parvi, sessiles v. subsessiles, axil- 
lares, masculi cymulas brevissimas tomeiitosas formantes, femi- 
nei solitarii ; bractefo linoares, donso Mvo-tomontosm, breves ; 
calyx dense fulvosceiiti pubescens, lobis oblongo laneeolatis, obtu- 
siusculis, ill lloribus foiniii. major, lobis lato-obloiigis, obtusis, 
basi marginibus plicato-dilatalis, ruLro-tinctis ; corolla glabra, 
in masc. vix 2 lin., in femin. 3 lin fere loiiga, tubo bullato, lobis 4 
brevibus, oblongis ; stamina in fl. masc. c. 16, in fern. 8 — 10, ima basi 
corolla) insert a ; fdamenta brevia, barbata ; antherm lineares, 
acuminata) ; ovarium in masc. rudimentarium, in fern, oblongum, 
dense fulvo tomentosum, 4-locularG ? Siam, Eadburi and Kanburi 
(Teysm. in Ilerb. Bog. No. 6000 and 6007). 

In general habit somewhat resembling i?. lieterophjlla^ Wall., and 
best placed near J9. iomentosa^ etc., in sect. Ill, amongst the four- 
merous species. 

92. Diospyros dasyphylla, n. sp. 

Arbor ? ramulis dense fulvescento pubescentibus ; folia oblonga ad 
ovato oblonga, petiolis 1 — 2 lin. longis, dense fulvo pubescentibus, 
Buffulta, basi rotundata v. subcordata, acuta v. brevissime acuminata, 

4 — Spoil, longa, chartacea, dum juvenilia longe ciliata, deiii subtus 
et supra secus nervos moUitor puberula ; floros iif alabastro fere 4/5 
pull, longi, 4-nieri, breviter pedicellali, masculi in cy mas breves fulvo- 
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pubescenteSj axillares, y. supra foliorum delapsorum cicatricibus 
erumpentes, dispositi; bracteee suborbiculares, puborulae, ciliatss) 
lineoin circiter loDgao ; calyx fennigineo-pubescens, usque ad basin 
fere partitus, lobis rotundatis, obtusis, ciliatis ; co^lla) tubus ad- 
presse fulvo v. forrugineo-pubescens, 3 liii. circiter longus, tubulosus 
et paulo ampliatus ; lobi tubi longitudino, oblongi, acuti, extus ca- 
0 nescente velutini ; stamina in masc. circiter 1 6, basi corollee iuserta, 
filamenta valde inaequplia, nonnuUa 1 — 2 lin. longa, pluria brevis- 
sima ; antlieroe oblong^', acuim ; ovarii rudimentum fl. masc. 
fulvo liirsiitimi ; flores feiuinei ot baccse ignotae. — Karon hills, 
Taipo mountains, at 4000 ft. elevation, (Dr. Brandis). 

Near I), demiflora^ Wall. 

93. Diospyros Brandisiana, n. sp. * 

Arbor novollis broviter pubescentibus ; folia iis D. chartacece per- 
similia, potiolis 1 — 2 lin longis, puberiilis, stiff ulta, oblongaad ellip- 
tico-oblonga et oblongo-lauceolata, acuminata, basi rotundatav. acuta, 
chartacea, 4 — 6 — 8 2 )oll. longa, adulta glabra v. plerumqus secus 
costas sjDarse adiiresse hirsuta ; flores in alabastro 4 — 5 lin. longi, 6- 
meri, pedicellis 1 — 2 lin. longis, subiiide eh)iigatis, toinentosis, sufful- 
ti,in cymas densiusciilas,raniosissimas,iiiiiiuto bracteatas, iiigroscenti- 
bruuneas, tomentosas, e ramis ortas v. axillares, dispositi ; bractose 
minutae, oblongo-lanceolatso, tomentosm ; calyx nigroscente v. atro- 
bruiineo tonientellus, linoam cii*citer longus, 5-lidus, lobis linear! -lau- 
coolatis, acutis ; corollce adi)resse puboscentis tubus 2^- lin. longus, 
basin versus subamidialus ot vulgo 5-angularis ; lobi tubi longiiudi- 
ne, oblongi, obtusi ; stamina in masc. circa 16, infoni. ad 5 rudimen- 
taria redacta ; filamonla brevissima, 2 >ubescontia ; antlierfe lineares, 
mucronulatae, glabrtc j ovarium in 11. fern, dense fulvo inibescens, 
stylo longiusculo, simplieo, crasso, torminatuiii, 10-loculare ; baccto 
.... valde immature ovatie, acuminata), brovi-inibescentos. Burma, 
Domdamee Porests. (Dr. Bandis). 

94. Diospybos OLEiPOLiA, Wall. ap. DC., Prod. YIII, 239. 
(nomen nudum). 

Arbor mediocris, glabra ; folia elli 2 )tica ad oblongo-laiiceolata, 
obtuse acuminatJJ peliolis 2 — 3 lin. longis suffiilta, 3 — 5 j)olL 
longa, Bubcuriacoa, utrinquo lasvia ot fiitida, norvis subtilissinis 
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impressis et inconspicuis percursa ; flores parviusculi, albi, 4-meri, 
breviter pedicellati, vulgo terni, pedunculis 3 — 6 lin. long^s, sub- 
tiliter puboscentibus, axillaribus, sulfulti ; calyx 3 liu. fere longue, 
extue glaber, intus dense fulvo-toinontosua, lobis latis acutis; 
corolla calyx plus quam duplo longior, extus fulvo-tomontosa, tubo 
amplo et inflato, c. 3-3 lin. longo, lobis brevibiis rotundatis; 
stamina in il. masc. c. 20 ima basi corollm et toro inserta ; filamenta ^ 
incoiispicua ; aiitbera) liueares, acuminata), 2. lin. longae ; ovarii 
rudimeutum fl. masc. minutum, fulvo-pubescens ; fl. feminei et 
baccse ignotm. — Pegu, (Dr. Brandis), and Java, Wynkoopers Baay 
(Teysmann). Kayd arang, Mai. 

95. Diospyroa variegata, n. sp. * 

Arbor modiocris, glaborriina; folia elliptico oblonga ad ob- 

longa, smpius basi sub-intoqualia, petiolis 2 — 4 lin. longi8,.cras- 
sis, suffulta, acuta ad acuminata, Integra, 5 — 8 poll, longa, char- 
tacea, glabra, norvis subtus i)rominontibu3 et reticulatione 
laxa .et conspiciia percursa ; flores parvi, lutei, 4-meri, in ala- 
bastro 4 — 5 lin. longi, elongati, brovissiiiie pedicellati, terni v. 
paiiei, in cyinas axillares breviter petiolatas, minute puberulas, 
bracteatas, dispositi, et socus ramiilos novellos, smpius adhuc 
apbyllo.s, racoinum spuriuiu formantes ; bracteso latie, acutiusculse, 
puberula) ; calyx xDuborulus, lobis lato -oblongis, obtusis, c. 2 lin. 
longis ; corolla urceolata, tubus calyx paulum longior, lobis ovatis 
acutis, tubi longitudine ; stamina in 11. masc. c. 16, insoqualia, basi 
coroUm tubi inserta ; filamenta brovia ; anthorm liueares, basi 
cordatm, acjumiuatie, glabrae ; fl. feminoi et baccm ignotra. — Pegu 
(Dr. Brandis). 

96. DiospyrosBurmanica, u. sp. 

Arbor novellis adj)resse fulvo-pubesceiitibus ; folia elli[)tica ad 
elliptico-oblonga, petiolis 1-1-J poll, lougis, puberulis, suffulta, ob- 
tusiuscula, breviter acuminata v. obtusa, Integra, magis ininusve 
21-4 poll, longa, juniora supra tomonto tenui fugaci adspersa, dein 
glaberscentia, ^subtus dense fulvo-piiberula, nervis reticulatione 
tenui percursa ; flores feminei 5-meri, parviusculi, dense fulvo- 
tomentosi, solitorii pedunculis dense tomentosis, 2 — 3 lin. longis, 

10 
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secus ramulos novellos efoliatos, dense fulvo-tementosos, suffulti 
et seepius racemos laxos spurios efformantes ; flores masc. ignoti ; 
calyx dense fnlvo-tomentosus, 3 lin. fere longus, lobis lato- 
oordato-ovatis, acutiusculis, marginibus recurvis ; corolla dense et 
adpresse fulvo-pubescens, intiis glabra, tube brevi, loborum longi- 
tudine ; stamina ad 8 redacta, basi corolleo tubi inserta ; antberso 
lineari-oblongfe, acutm ; ovarium ovatum, dense fulvo-pubescens, 
in stylum brevem crassum attenuatum ; stigmata 2, crassa, 2-loba ; 
baccce poll, circitor crassm, globoste, vulgo 4-sperm8e, glabrm, calyce 
aucto Bustenteo.— Pegu (Dr. Brandis). 

97. Marcreightia Andamanica, Kurz, (in Eep. Veget. Andam., 
ed. 2, p. 42) is the female plant of Maha Sumatrana^ Miq., with 
somewhat larger and thinner leaves. 

ACANTUACEM. 

98. Limnophila DIFFUSA, Eoxb. (FI. Ind., Ill, 93) is Ehermaiera 
diffusa. — Ehermaiera thyrsoidea^ N. E., and E. Zicylanica^ N. E., both 
belong to the above noted species. 

99. Nomapiiila sjricta, N. E., and AT. corymhosa, Bl., will have 
to be named Nomaphila puhescem^ (Justicia imhescens^ Lumk. 111., I, 
40). — AT. Parishiij T. And., is hardly more but one of those glan- 
dular-pubescent states of N. piiibescens, which also occur in the more 
cultivated parts of Java. 

100. Hemiaqraphis hirsuta, T. And. (Buell iahirsuta^ N. E., in 
Dr. Brod., XI, 148 ; Justicia hlrsuta, Vhl., Symb., II, 3, et Eniim., 
I, 122), is in my opinion the very same plant as Buellia Bluineana^ 
N. E. in DC., 1, c. 149, and therefore the latter a synonym. Dr. 
Anderson’s IT. confmis {B. confinis, N. E. in DC. 1. c. 148) is another 
synonym, if his identification is correct, what I do not doubt. H. 
hirsuta is a very common plant in the Indian Archipelago, growing 
not only in moist sunny places, but also in the densest shade of 
village-bushes and evergreen forests. It resembles to a certain 
degree Strohilanthes glaucescens. 

The differences between BtrdbilanLlies and Hemiagr aphis do not 
appear to me to be clearly dohnod, for the number of seeds is 
not very reliable, and several species of Strohilanthes^ as for instance 
St. flava^ with 8-seeded capsules, should then be referred to Hernia-^ 



1871.] S. Kurz — On Indian Plants. 75 

graphis, while another new species St. phgllostaehga, presently to be 
described, would remain in Strobilanthes^ although so nearly allied 
to S.flava, as hardly to admit separation. 

101. Strobilanthes phyllostachya, n. sp. 

Herba perennis, ramosa, 2 — 3-pedalis, ramis magis minusve 
glanduloso-hirsutis et glabrescentibus ; folia oblonga ad lato-lan- 
ceolata, j)etiolis 2-2 J poll, longis, gracilibus, hirsutis, suifulta, brevi- 
ter acuminata, basi acuta, crenato-dentata,1pigidiu8cula, 5 — 7 poll. 
longa,utriiiqu 0 v. supra tantum pilis longiusculis, e cono minuto ortis, 
rigidis, hirsuta ; dores conspicui, aurei, in spicas dense bracteatas, 
longe pedunculatas, dispositi et paniculam brachiatam glanduld-hir- 
sutam, foliosam, axillarem et terminalem, formantes ; folia floralia 
inferiora foliis caulinis conformia sed minora, suporiora bracteifor- 
mia, lanceolata, serrata, hirsuta ; bractem lanceolatse, acuminatse, 
decussatm, membranacoae, integrae, poll, longse v. longiores, glan- 
duloso-pilosm, albideo, apice et nervis viridibus ; bracteolao lineares, 
pilosao et glanduloso-pubescentes ; calycis segmenta ineequaliter 
longa, bracteolis conformia; corolla 1^ poll, fere longa, (tubo brevi 
sed gracili), extus glabra, intus prmcipue fauce et secus filamento- 
rum insertionem pilosa ; cupsulao glabrso, 4-sperm80. — Pegu (Dr. 
Brandis). 

102. Steobilanthes Sumateana, Miq. (FI. Ind., Bat., II, 802) 

= S, penUtemonoides, T. And. 

103. J usTiciA Ecbolium, L. 

I agree with Nees v. Esenbeck, that this species deserves 
to be retained as a distinct genus. Dr. Anderson has placed 
it in £ra7ithemum, but it stands there in a very isolated po- 
sition, differing from all the other species of the genus. The 
large bracts, 1 -seeded capsules and differently shaped corollas ap- 
pear to me sufficient characters for the genus, which I now propose 
to call Ecbolium. The Neesian character under his genua Just id x 
is a very acurate account of it, so that I have nothing to add to it. 
Wight figures 2 ovules to each cell, but I cannot confirm this point, 
as I have no fresh flowering specimens. The species might be 
called Ecbol. Linneanum^ including the long series of synonyms 
mentioned already by Dr. Anderson. 
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VERBENAGEM. 

104. Sphenodesma eryciboides, n. sp. 

Frutex scandens ; folia oblonga-lonceolata, acuta, petiolis brevi- 
bus, gracilibus, puberiilis, suffulta, basi acuta, Integra, membra- 
nacea, supra glabra, subtus palida et tenuitor pubescentia ; flores 
parviusculi, sed conspieui, nivei, glomerati, racemos axillares for- 
mantes et involucre minuto G-pb^^Uo sustonti ; involucri pbylla in- 
sequalia, spatula to-lanceolata, tomentosa, calycibus 5 — 6-dentatis, 
albidis, extus dense tomentosis, intus dense soriceis, breviora ; corol- 
Ite limbus 5 — G-lobus, lobis oblongis, obtusis, pubescontibus ; an- 
tberre 5 — G, minutro ; capsulm calyce tuniido iiicluseo. — Pegu (Dr. 
Brandis). 

BCR OPnULARIA GEM. 

OrniOKUHiziPHYLLOX, n. gen. 

Calj'x 5-fidu8, laciniis subulatis. Corolla sub-bilabiata, brovitor 
tubulosa ; tubus leviter curvus, sursum iiiflatiis ; labium exterius 
brevius, 3-lobulatum, interius 2-lobulatum, lobiilis omni})us rotim- 
datis, obtusis. Stamina fertilia 2, tubo corolla) intus piloso-annu- 
lato inserta, longissime exserta ; filamenta doflexa, corolla fere 
diiplo longiora ; antberso 2-loculares, loculis discrotis. Ovarium 
2-loculare, ovulis plurimis axi centrali biseriatiiii inserta; stylus 
filiformis, staminum longitudine, longissime exsertus, apice brovi- 
ter bilobus, lo}>is reflexis. Capsula oblonga, acutiuscula, sepalorum 
longitudine, bisiilca, 2-locularis et 2-valvis. — Ilorba foliis oppositis, 
floribus racemosis albidis v. rosellis. 

Tbe position of tbe genus is between Pterostigma and Stemodia. 

105. O. macrobotryum, n. sp. 

Herba 2 — 3-pedalis, novellis puberulis ; folia longe-petiolata, 
4 — G poll, longa, lanceolata v. oblongo-lancoolata, utrincpie acumi- 
nata, integra, membranacca, subtus in costa nervisque 2)uberida, 
discoloria ; petiolus J-2 poll, longus, puberulus ; racomi torminales, 
puberuli, pleriimque solitarii v. term, bractoati ; bracteolno linoaros, 
sursum gradatira subulatm ; flores albidi v. carneo-albidi, brevis- 
sime pedicellati ; corolla 3 lin. longa, lobis calycinis puberulis paulo 
longior ; stylus et ill amenta glabra ; capsula 3 bn. longa, glabra. 
— Karen bibs, Taipo-mountaius, Tboungyeon. (Dr. Brandis). 
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PIGNONIACEJE. 

106. Spathodea ignea, n. sp. 

Arbor mediocris, novellis sparse puberulis ; folia decomposita, 
pinnis primariis 3 — 4, secundariis infinis seopius bipinnatis, sequen- 
tibus simpliciter impari-pinnatis ; foliola 3 — 4 poll, longa, oblique 
oblongo-lauceolata, obtuse acuminata, breviter petiolata, Integra, 
tenuiter cliartacea, glabra ; flores sj)ociosi, ignei, fascicidati v. bre- 
viter racomosi, in foliorum axillis v. froqi:|ipntiu8 e ramis crassiori- 
bus supra foliorum cicatricibus erunipentes ; peduuculi et pedicoUi 
puberuli ; calyx spathaceus, I i)oll. longus, puborulus, membrana- 
<jeus ; corolla bipollicaris, cami^anulato-infundibuliformis, glabra, 
intus versus basin ad filamentorum insortioiiem puberula, breviter 
5-loba, lobis rotundatis obtusissimis ; filamenta glabra, usque ad 
medium corollm adnata, filamontum quintum abortivum, breve v. 
rudimentarium ; antherco faucem attingentes ; folliculi immaturi, 
bix)edales, lineares, glabri, apice truncati, valvis coriaceis tenuis- 
sime striatis ; semina divaricato-bialata, bisoriata. — Burma, without 
locality, (lib. Dr. Brandis, No. 1357). 

C021MELINA OEM. 

107. Aneilema spectabile, n. sp. 

Planta perennis, subacaulis ; radices clongato-tuberosm, sursum 
attcnuatio; folia subradicalia, lato-lanceolata ad lato-linoaria, basi ro- 
tundata, amplexicaulia, acuminata, 2 — 5 poll, longa, supra puberula, 
subtus glabra, cuulina niulto broviora, solitaria et magis puberula ; 
panicula foliorum longitudine v. paulo longior v, brevior, racemifor- 
niis V. raro subramosa, braoteata, radicalis et scapiformis, solitaria 
V. raro bina, tota cum bractois dense glanduloso-puberula ; bractero 
oblongm, acuminatm, semipollicares, amplexicaules et subcymbifor- 
mes, fiorum raceniulos laxos foventes ; flores exsertm, cyanescenti- 
albidi (in sicco cyanei), longo pedicellati j i)edicolli stricti, filifor- 
mes, glandulosi, c. 2 lin. longi ; sepala liuearia, 2-2^ lin. longa, 
acutiuscula, extus glanduloso-puberula ; petala sepalis breviora ; 
stamina fertilia forte 2 ; ovarium 3-loculare, loculis 3-ovulatis ; 
capsulro matursB sepala longitudine subeequantes, oblongso, acutius- 
culte, glabra), 3-locularos, loculis abortu 1 — 2 spermis ; semina par- 
va, lato-ovata ad truncate oblonga, plauiuscula, lacunoso-rugosa. 
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pallida. — Burma, Thoungyeen, March, 1 862. (Dr. Brandis). — This 
species will range along with A. ochraceum^ Dalz. 

LTOOPODIACUM 

108. Selaginella semtcordatum, J. Scott, (in Journal of Agri- 
Horticult. Society of India. New Ser., vol. I, part 2, p. 261 (1860) is 
S. semicordata, Spring, Enum. Ly copod. No. 78 and Monogr. Lyco^ 
pod.^ H, 107 {Lycopod. Wall. Cat. 137). 

S. implexa^ J . Scott, 1.* c. p. 262, is identical with S. tenera. Spring, 
Enum. Lycop. No. 144 and Monogr. Lycopod.^ II, 241. 

S. aristatum, J. Scott, 1. c. 262, founded apparently upon Lycop. 
aristatumy Eoxb., in Macloll., Calcutt. Journal. Nat. Hist., IV, 473, 
is unlcnown to me, and it is impossible to compare tho plant with 
any of Spring’s diagnoses, Mr. Scott’s description being insufficient 
in several points. 

LnnmACJE:^. 

100. Lemna tenera, n. sp. 

Frondiculm crueiatm, lanceolatto ad lineari-lanceolatoo, asepius 
subcurvulco, acuminata), basi magis minusve rotundatm, membra- 
nacece, subtus (in viro) obsolete trinerves et reticulato-vonosm ; 
radiculm solitarioo. — Frondiculse 3 — 4 lin. longre, basi lineam circi- 
ter latse ; radiculsc vix pollicares. 

Pegu, in jungle-swamps of Pazwoon doung valley, rare. 


Arrangement for the discharge of long Overland TELEGRArii 
LINES, hy Louis SCHWENDLER, EsQ. 

[Received 27th January, 1871.] 

When organizing more regular and instantaneous telegraphic 
communication between tho Presidency towns of India, and es- 
pecially between Calcutta and Kurrachee, it was observed that 
discharges occurred sufficiently strong to affect the relay of the 
sending station, and giving rise to the so called ** return beats.” 
These discharges* through the relay of the sending station are 

* It is well known that an overland telegraph line acts as a Leyden jar in 
the same manner as a submarine cable, having, however, only a much smaller 
capacity on account of the iusnlatiug layer (the air between the telegraph 
wire and surrounding conductors) being very thick. But, though the capacity 
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inconvenient for many reasons, the most important of which is, 
that they are frequently stronger than the signalling current of a 
far distant station, and consequently throw the relay out of its 
adjustment, and so make it unfit to receive a calling signal from 
such a station. It was, therefore, necessary to devise some simple 
means by which these discharge currents could be safely elimina- 
ted from the relay of tho sending station,’*^ and it was found that 
for terminal stations a peculiarly constri^ited jikey answered the 
purpose best. This key, after each signal sent, by a prox^cr apxdi- 
cation of well tempered springs, makes a momentary contact direct 
with earth, by which the discharge of the line is effected before 
the final contact with earth through the relay is made, and such 
keys were supplied to the terminal stations of the Indian main 
lines, •where they have worked well. But to eliminate the dis- 
charge currents from the relays of terminal stations is of far less 
importance, than to do so from the relays at translation stations ; 
for it is clear that the discharges in translation stations may 
not only bo inconvenient, but may momentarily interrupt the line, 
so that tho real signal cannot pass on ; and even if they do not 
cause interrux)tion during the whole of a signal, they will, at all 


may be small in comparison with that of any cable, it is evident that a long, 
well insulated overland line may shew nevertheless very decided charges and 
disciiargos. Fortunjitcly the charges of tho Indian Main lines, (so long in 
comparison with tiio direct worked lines in Europe), still occupy such a sliorb 
time us nut to iufluenco in the least our maximntn working speed attainable 
with tlie present signalling system (25 to 30 words a minute), i. e. a signal 
sent from Calcutta to Agra arrives there practically at the very inomeiit it 
is sent. The discharges, however, affect must seriously our instruments, 
and it is, therefore, only this cfleot that is treated of in tho present paper. 

* The method of a station pennaucntly cutting out its own relay while send- 
ing lias never been adopted in this country, and I believe also never will bo, 
for however perfect lines and instrument.^, and accomplished employes may be, 
or may become, it is always highly desirable that a receiving station should be 
able to call in the sending station at any moment during the transmission of a 
message. 

In India we invariably nso positive cniTcnts, (or copper to line), for signal- 
ling, because they reduce the leakage. By using positive currents for 
signalling in one direction and negative currents in tho other, and having 
polarized receiving instruments, the effect of discharges would bo of coarse 
so far eliminated that the receiving instruments would not actually be worked 
by them, the discharges going in the wrong direction through the polanzed 
relays. But this is a bad plan. The continued passage of strong discharges 
through a polarised relay make on account of remanent magnetism, 
unsGusitive, and consequently a offitinnal and most tedious adjustment of 
the receiving relay would be necessitated ; this again would produce great 
irregularity in the working of the lines. 
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events, produce points instead of bars at the receiving station, 
thereby causing considerable delay and confusion. 

It is true that in principle the aiTangement in use at terminal 
stations might also be applied at translation stations, where the 
armatures of the sounders, or any other receiving instruments, act 
as keys ; but there are many mechanical difficulties in the way, 
esj)ecially the very small play of tliese armatures which would 
make such a method ui?safo. It was, therefore, decided to use for 
translation stations another discharging arrangement, which I will 
now describe. This arrangement consists of a Siemens’ polarized 
relay with comparatively small resistance, and of a small bobbin 
of Avire acting as a shunt to the coils of the relay, which latter may 
ai^iiropriatcly be called the Discharging relay.” The parallel 
circuit of discharging relay and bobbin of wire is interposed be- 
tween the line to be dischai*gcd alter each signal and the sending 
battery. 

The contact screw of the discliarging relay is connected with one 
end of the • receiving relay, while the axis of the tongue of the dis- 
charging relay is in connection with the other end of the receiving 
relay, i. e. the earth. Such an arrangement may be of course 
applied equally well for terminal stations in place of a discharging 
key, and as the telegraph circuit for two terminal stations is of 
a simpler nature than the translation circuit, it will be clearer to 
explain the action of this discharging arrangement for two terminal 
stations working direct Avith each other, as for instance, Calcutta 
and Agi’a. 

The following diagram (Fig, 1) will give all the necessary con- 
nections. 
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S and are the receiving relajs^ the tongues of which, when 
a current is sent, close the circuit of a local battery, containing flie 
receiving instrument in the usual manner. 

K and are two common telegraph keys, r and r' the two 
discharging relays, h and the two bobbins of wire acting as shunts 
to r and r' respectively. 

Suppose Calcutta sends a signal to Agra by pressing the key 
K on its front contact 1 , then a part of the Calcutta signalling 
current passes through r, and if strong* enohgh, attracts the 
relay tongue, pressing it against the contact screw 8, and as 
long as contact 1 lasts, contact 3 will exist. But as soon as 
the signal is completed, i. s. when the key leaves contact 1 and 
makes contact 2, all thS discharge of the long line would pass 
through the receiving relay E, if contact 3 ceased just before 
contact 2 were re-established. This is, however, not the case, because 
by the application of the shunt i, in virtue of which an extra cur- 
rent can form itself through the coils of the discharging relay, 
contact 3 is sudiciontly prolonged to exist for a moment simul- 
^ taneoulsly with contact 2, consequently the whole discharge, or at 
least the greatest part of it, has time to pass through contact 3 
direct to earth, instead of going through the receiving relay B. 
The same process will of course repeat itself at each signal sent, 
and will also be the case when Agra is sending instead of 
Calcutta. 

Such an arrangement answers the purpose perfectly at Agra on 
the great and important main line between Calcutta — Kurrachee, 
where it has been in use (in translation) for some time. 

It may be mentioned here that it does not at all interfere with 
the maximum working speed, attainable with our present system 
of signalling, namely 26—30 words a minute. 

The very great prolonging power of sucll a shunt not having 
been known at first, it was thought necessary to assist the prolong- 
ing effect by a fine spring of very small play, fixed to the tongue of 
the duchmging rday. But such a spring is not wanted, and it is much 
better to dispense with it, because, however small the play of thia 
contact spring may be made, it will always in some measure 
lessen the sensitive adjustment ?f tiie discharging relay. 

11 
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« 

As it was evidoDt that the prolonging effect of the shunt must 
greatly depend upon its resistance, (supposing the resistance of the 
discharging relay and also all other circumstances were given), 
the following investigation was made in order to ascertain its 
amount. 

Figure 2 represents the simple circuit as obtained from dia- 
gram 1. 







Two bobbins of wire, r and are connected parallel to the two poles ^ 
of a battery E, the circuit of which may bo closed and opened at will 
by a stopper, 1 . Only one of tho bobbins, for instance, contains 
iron, which becomes a magnet as soon as tho battery circuit is closed. 
When the circuit is opened, the magnetism in r ceases, causing 
an exti'a current in {r + h) which acts in the same direction as tho 
original battery current, and consequently causes the loss of mag- 
netism in r to go on much slower, than it would witliout 
such a shunt h ; and therefore, if the magnetism in r were made 
use of for closing a contact 2, this contact would he somewhat 
prolonged by such a shunt. Consequently the question to bo solved 
is, what must be tho resistance of this shunt, supposing r, and 
everything else werfe given, in order to make the remanent 
magnetism a maximum, i. e, the prolonging effect of the shunt as 
regards contact 2 greatest. 

That for a given r a certain h does exist for which the extra 
current, or its equivalent the remanent magnetism, is greatest, 
follows simply enough. Suppose for instance the resistance of the 
shunt h were infinite, which is the same as having no shunt at all, 
then no extra current would exist, though its cause, i. e, the mag- 
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netism produced in T by closing the battery circuit, would be 
greatest. On the other hand, if the resistance of the shunt h 
were taken as infinitely small, then, (though there would be the 
host possible channel for an extra current), no such current could 
be established, because no original current would pass through r, . 
and thoroforo no magnetism in r could have boon developed.* 
Knowing, therefore, that for oflrandfor 6 = o the extra current 
is = 0, it follows that there must be one or more values of h 
between these limits, for which the extra current is a maximum. . 

However, the function, by which this extra current, or better the 
remanent magnetism in /*, is expressed, is of such a nature, that it 
has only one maximum, and this can easily bo calculated*, since 
all the laAVS determining it are perfectly known. 

In diagram 2 we will designate by r the resistance of the 
bobbin producing the magnetism (which in the discharging ar- 
rangement represents the resistance of the coils of the discharging 
relay) ; and for brevity wo may suppose that the whole resistance 
between the points p and q through r is used for producing 
magnetism. 

Siiiiposo also — 

n the number of convolutions in r\ 

X the resistance of tlio bobbin acting as a shunt to /*, and ex- 
tending between p and q f 

E the electromotive force producing the original cuiTOnt ; 

I the resistance between the iioiuts p and q through the battery 
E, including the resistance of the battery ; 

thus the current C which passes through r, when 1 is closed is — 

C = E. — , 

I {r 4- x) + r X* 

and consequently the magnetism w;, developed in r by C is : 


m = Gn = E — , 

and, supposing the conductivity of the wire, filling the given s];)ace of 
bobbin r, constant for any diameter whatever, and neglecting the 
thickness of the necessary insulating covei-ing of the wire in com- 
parsion with its diameter, wo may substitute for n the value n « 
Constant >/ r. 
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Thus we have — 

»» s= E Const ■; 


X r 


/(r+ic) + rx 

The ceasing of this magnetism, after the battery circuit has been 
instantaneously opened at 1, must be considered as the cause for 
^producing an extra cuiTont in the closed circuit (r -f- ^)> which 
extra current in its turn reproduces magnetism in the iron bar in 
the coil r. This whole process of course occupies time, however short 
it may be and goes on steadily. ^But it will lead apparently to the 
same result for our purpose, if we suppose that the cessation of the 
original magnetism produces instantaneously the whole extra current, 
and tl^t the extra current, (or better an average value of it, since it 
is variable as regards time), is used for producing fresh magnetism 
in the iron bar of the coil r. Under these circumstances it is 
reasonable to take a proportional quantity of the original mag- 
netism as the new electromotive force for producing the extra 
current C' in the circuit with the resistance r 
Therefore we have 

C' = E Const , 

I ^ ( r + *) + »• # I (r + x) 

and this expression multiplied by the number of convolutions, w, 
gives us the remanent magnetism or as n = Const 


=r E Const 


.(I) 


I ^ +.^) + r x^ {r + x) 

Now it is evident that the prolonging effect, t. e, the time during 
which the bar of iron keeps perceptibly magnetized after the in- 
stantaneous opening of the battery circuit, must increase with 
and consequently by making m' a maximum, the prolonging effect of 
the arrangement must also be greatest. Taking, therefore, in the 
above expression for x only as varriable, we get in the usual way 

* X at r >J I 

corresponding to the maximum of mm * 


• We have — 

dm Z r* — aj* (Z r) 
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In the application to a long overland line, / represents the line 
resistance including the resistance of the sending battery and dis- 
tant receiving relay, while r is the resistance of the coils of the 
discharging relay. ^ 

In order to weaken as ' little as possible the signalling current 
by the introduction of such a discharging relay, we take naturally 
/*, its resistance, only so great, that a given electromotive force, (as 
is generally used for signalling through the^line), will work it with 
safety througli the given line resistance, and if the discharging relay 
is of a good construction, this r can always be neglected in com- 
parison with L 

Therefore we have from formula (II) 

a = r. 

Or to make the prolonging effect of the shunt a maximum^ its resis* 
tance must be equal to the resistance of the coils of the discharging relay m 
This law will hold good for any long overland Telegraph line, 


whore N 




^2(r -f- + 

2 dm dN 
__ . _ 


, am _ 

when -- — s 0 

040 


iD s r 



and 


d^m 

d^' 


2a:{ i -j- r) 
N2 


which is always negative for a positive value of a?. 

The function m' (formula I) is to be considered as representing the rema- 
nent magnetism in the closed circuit (r ao), no matter by which of the two coils 
the magnetism is produced ; thus must necessarily be symmetrical as regards 
r and x. But having selected one of tho two coils by which the i-emanent 
magnetism, is to be produced, it is at once fixed which of the two coils must 
be taken as variable in order to find the maximum of m'. If, for instance, r is 
taken as the coil developing m', while x acts as shunt only, neither producing 
extra current nor magnetism, (hen the shunt must be taken as variable 

r 

and not r, since otherwise facto r - - ■ ■ ■ — f — ■ — - 

/ (r + «) + r a; j |r + 

would have to be differentiated, giving that value of r which represents a 
maximum of developed by x i just the case to be avoided as much as 
possible. 
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and it is only for a long line that such a discharging arrangement 
is required. 

As regards the absolute value of r, it was found that 200 S. U, 
using a Siemens* polar^d relay, were quite large enough. Such 
a relay works safely with 30 Minotti’s cells through 10,000 S. U. 

The shunt itself, even without having iron in it, produces an 
extra current which is in the same direction in tlio shunt, as the 
primary current, and ccnisequontly O 2 >x)osos tlio extra current pro- 
duced by the coil r in the closed circuit (r -j- a?). 

In order to have, tlKU’oforo, the action of the coil r not too much 
lessened by tlio extra current, produced by the shunt, it is necessary 
to make the latter of the thinnest jiossible German silver wire, and 
wind it on a largo bobbin with the convolutions as far distant from 
one another as possible. Another method would bo to wind the 
bobbin bifilarly. ^ 

In conclusion I may mention that the longest main lino in India 
is the one between Calcaitta and Kurrachee 1,700 miles in length 
which has been worked direct now for more than two years,— Agra 
(which is about at the middle) only in translation. During the dry 
season, when the lines uji-country often have an insulation of more 
than 200 millions S. U. jier mile, it is jiossiblo to work this enor- 
mous distance altogether direct without Agra in translation ; but 
practically nothing would be gained by this, since then on account 
of the great length the charge becomes so largo as to reduce the 
Sliced to less than 15 words a minute, udiile by having Agi\a in 
ti’anslation the sicced, if only the signalling system would allow 
of it, w'oidd reach to ux)wards of 60 words a minute. 


( Note,) Mr. A Cnppel, ia his report on tlio Ccnlrul LotuIoii Office of the Electric 
and Intei nationial Telegraph Company, states that a shunt in comiecLion with 
an olcctro-rnugriet for discharging oiio of tho cablea was niacle us-o of as early 
as 1867, and was pronoijnced to him hy Mr. Ciilloy as an invention of one of 
the Telegrapli clerks This appe ars to be the first .application of tho extra 
current for this pui'})Ose, but I am not awaro whether this situplo principlo 
has since been used for overland telegraph lines. 

Mr. Cappel saj^s — 

“ The duration of the zinc current, (necessary to neutralize, after each 
signal sent, the positive discharge of tho cable), cun bo regulated by varying 
the resistance of tho shunt, but no definite law or conclusion has yet been 
arrived at on tho subject.’* 
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Descriptions op the species of Alyo^in-e known to inhabit the 

Khasi Hill ranges, — hy Major H. H. Godwin- Austen, F. B. 

G. S., By. SupL Topogr. Survey of India. 

[With plates III-V. ] 

[Received 2nd Deo., read 7th December, 1870.] 

The new species now described were all j^btaiiied by myself in 
the various portions of the hills south of the Assam valley, in- 
cluding the Garo, Khasi, Jaintia and N. Cachar Districts, as far east 
as the Burrail range on the borders of tlie Naga Hills. They will 
leave perhaps but few undiscovered forms of Alyceei from that part’ 
of the country. — I have figured all the species, including those 
described by Messrs. Benson and W. T. Blanford, save one or 
two, and added a list which brings tho number of species up 
#0 17. 

In presenting this paper I must acknowledge to very great 
assistance I have at all times received from the Messrs. H. P. 
and W. T. Blanford, and recall the pleasure of those mornings 
when together with the latter my collection of Ahjccei was compared 
with his fine set, and all doubts regarding their identification sot 
at rest. 

This very distinct group of the Cyclophoridce cannot I think bo 
divided in tho way proposed by Benson. The only distinct sub-genus 
that will stand would appear to be Bioryx ; all other distinguish- 
ing points whether of form, sculpture, constriction, umbilicus, cro- 
nulation of the peristome, vary so much in the diflferent s^^ecies 
that we find no correlation constant. The simple smooth form of 
,the whorl between the peristome and sutural tube and that cross- 
ed by a distinct ridge would seem to be the only well marked dis- 
tinctions we can seize on, and even herd we have a passage as shewn 
in some specimens of A. sculptilk and A. crispatus. 

Alycaeus conicus, n. sp. Plate III, ^g. 1. 

Shell narrowly umbilicated, turbinate, thick, translucent, pale 
corneous, pink or white, quite smooth, with shiny lustre in fresh 
shells, with very strong regular filiform costulation on. the tumid 
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portion of the last whorl, the sculpture terminating abruptly both 
in front and behind with the exception of some raised striee close 
behind the termination of the sutural tube ; indistinct ribbing near 
the umbilicus. Spire conoid, apex obtuse ; suture impressed ; 
whorls rounded, last very slightly swollen, constricted and 

enlarging slightly again near the aperture. Constriction smooth, 
rather short ; sutural tube moderate commencing at *045 inch dis* 
tance from the mouth. Aperture slightly oblique, a perfect circle ; 
peristome double, thick; inner continuous, projecting, slightly ex- 
panded, the outer retrorelict. Operculum horny, multispiral, con- 
cave in front ; smooth behind, no central boss. 

Ordinary size. — Major diam. 0*12" to 0*13". — ^Minor diam. 0*11''. 
— Alt. 0*10" to 0*11". Diam. of aperture 0*06". — Sutural tube, 
0*045". 

Habitat. Was abundant on the Limestone Hill east of Hopili 
river, North Caeliar District, and was occasionally also found i||^ 
other places, but rare. 

This shell is very close to Alycmis vestitiis^ W. Blanford, but 
differs in its smaller size, tho upper whorls being quite smooth, 
and in the ribbing near the sutural tube being more strongly and 
coarsely marked and in ending abruptly with it. 


Alycmus diagonius, n. sp. PI. Ill, fig. 2. 

Shell closely umbilicated, turbinate, thin, translucent, pale am- 
ber or pinkish colour, finely but distantly costulated on the two last 
whorls, closely so on the infiated portion of the last. Spire conoid, 
apex blunt, suture well impressed, whorls 4, rounded, constricted 
closely near base of tho sutural tube, then swelling largely to- 
wards the mouth, the commencement of the swell forniiiig a diago-« 
nal or recurved ridge above. Constriction smooth, sutural tube 
0*053 inch ; aperture diagonal, circular, peristome sinuate, double, 
inner lip continuous, outer expanded, slightly refieoted at umbilicus 
and partially concealing it. 

Operculum concave in front, convex behind ^vith a small central 
boss or neucleus. 

Major diam. 0*145". — Minor diam. 0*120 .--Alt. 0*10".— Diam. 
of aperture, 0*75". ! 
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Habitat The Diyung valley, north of AsilrS, in N. Oachar Difi^ 
trict. 

This shell is at first sight, very like A, hehes^ Bs., but can easily 
be distinguished by its much narrower umbilicus, its more polished 
surface and less expanded mouth. 

A small variety of this shell was obtained and deserves special 
notice. The striation is wanting throughout, «and the costulation on 
the swollen portion of the last whorl is somewhat shorter ; in these 
characters it approaches very near to A. nitidm, W. Blanford, 
from Arakan, but the recurved rib is in this last species much less 
developed. 

Alyceeus pusiUus, n. sp. PI. Ill, fig. 3. 

Shell depressly turbinate, moderately umbilicated, thin, transr 
lucent, vitreous, pale horny, smooth, rarely she wing any signs of 
cbstulation, the sculi)ture when present is very fine and distant ; 
closely and regularly ribbed on the expansion of the last whorl, 
nlso within the umbilicus. Si>iro dex)ressly conoid, apex blunt, 
suture moderately impressed, whorls 3J, the last scarcely swollen. 
Constriction very slight, smooth, sutural tube very short and thick ; 
aperture oblique, round, peristome double, inner continuous, both 
li^JS expanded. Operculum thiu, horny, transparent, multispiral, 
slightly concave and without central boss at back. 

Major diam. 0*09". — Minor diam. 0*07o". — Alt. 0*055". — Diam. 
of aperture, 0*035". — Sutui’al tube, 0*012", , 

Habitat. This shell was first found by me near Jawai, it is an 
abundant forAi in some localities, especially on the banks of the 
Koinli river on the road from Jawai to Asah'i, vi*a Sufai. 

The species is very similar to A, hmnilia described by Mr. W. T. 
Blanford, from Akouktoung, Burma, but this last is a larger, thicker 
shell, and the outer lip is reflected near the umbilicus which is not so 
open, as in the new shell above described. On a comparison of the 
Ahjcm in Mr. W. T. Blanford’s collection and those obtained by 
me, A. humilia also turned up ; 1 had previously noted the shell 
as differing from if. pmillua, 

A. humilia is common at Nongtung in the Jaintia hills ; it has 
also been found in the W. Khasi Hills, and as far oast as the Jhiri 

12 
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river on the border of Munipiir ; in this last localify the form is 
again elightlj different with a shorter constriction, and approaches 
A. conicua^ n. sp. 

Alyoeeus Ehasiaous, n. sp. PL III, fig. 4. 

Shell sub-turbinately depressed, openly umbilcated, translucent, 
varying, much in. colour from horny amber to pink and dark red 
browns, a shining surface, very finely striated under lens, very 
minute ribbing on tlie swell of the last whorl ; in some specimens, 
a faint costulation is seen. Spire depressedly conoid, apex very 
blunt, often darker coloured than rest of the shell. Suture impressed, 
whorls 4, well rounded, last moderately swollen, sharply constrict- 
ed and again enlarging into two vertical ridges, that nearest the 
mouth being the least developed, and only extending across the 
upper portion of the whorl, being cut off by the peristome. Con- 
striction smooth, sutural tube very short and thick at the base. 
Aperture oblique, round, slightly angulate above. Peristome more 
or loss distinctly double, inner continuous, outer slightly expanded. 
Operculum multispiral, very concave in front, convex behind, no 
boss. 

Major diameter, O' 15". — Minor diam. 0*13". — Alt. 0'09".— Diam- 
of aperture 0 07". — Sutural tube, 0*025". 

Habitat. On the highest parts of the Khasi and Jaintia Hills, 
abundant. 

The very short tube and very fine ribbing on the last whorl, and 
the plain surface of the rest of the shell, combine to make this 
a very distinct and well marked species of the genus Alycceus. 

A variety has the aperture less circular, with a distinct notch 
below, in everj^ other respect it is identical, but a little smaller. 
All found in Shillong hill station were of this last type. 

Alyoeeus crenatus, no. sp. Plate HI, .fig. 5. 

Shell moderately umbilicated, depressedly turbinate, rather thin 
translucent, pale horny or white, epidermis of former colour, peeling 
off in old shells, with very fine indistinct costulation throughout, 
fine close ribbing on the swell of the last whorl. Spire depressly 
conoid, apex very blunt, suture well impressed. Whorls 4, round** 
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ed, the last moderately swollen, constricted close to base of sutural 
tube, with a marked subvertical ridge just behind the mouth* 
Constriction smooth, sutural tube long, rather thick, — aperture 
oblique ; peristome round, deeply waved on the upper and outer 
but not on the columellar margin, outer lip small, slightly expanded. 
Operculum multispiral, concave in front, with a small projecting 
boss at the back. 

Animal pale coloured, tentacles dark browp. 

Major diam. 01 8".— Minor diam. 0-1 6".— Alt. 0*1 1*'. — Diam. of 
aperture O'OO*^. — Sutural tube, 

Habitat. On Burrail Eange, N. Oachar, at about 5000 feet. 

Near A. plectocheilus^ but much larger, the ridge more distant from 
the peristome and the latter more expanded. In some specimens, 
the edges of the outer whorls in the operculum are much raised and 
bent inwards as in Cyathopoma^ 

Alycesus orispatus, no. sp. PI. IV, fig. 1. 

Shell moderately umbilicatod, turbinate, rather thin, pale homy 
with fine sub-distant plicate costulation on the upper part of the 
whorls near the suture, smoother below, finely and closely ribbed 
on the swollen portion of the last whorl. Spire conoidal, apex rather 
acute, suture well impressed. Whorls 4, rounded, the last moder- 
ately swollen at the side, next constricted and smooth for a short 
distance, then traversed by a slightly recurved ridge, more deve- 
loped in some specimens than in others, with a nearly smooth 
interval behind the mouth, but gradually becoming impressed 
with longitudinal undulations near the peristome. Sutural tube 
moderate. Aperture diagonal, waved on the outer and upper 
margins. Peristome thickened, irregularly double, expanding 
with 4 or 5 doep undulations on the right side, extending from 
the point of junction with the last whorl to the base of the 
aperture ; the inner salient angles strongly projecting in aged spe- 
cimens. Operculum multispiral, thickened, convex behind, very 
concave in front. 

Habitat. Khasia, Jaintia and N. Cachar Hills, abundant. ‘ 

This form is a close ally of Afycams sculptilis, Bs. A variety was 
obtained in the eastern side of the Hill ranges near As5lu &c., and 
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figured in PI. iv, fig. 2 ; it difiers from Bensou’s Burmese species 
in having a well marked ridge on the constriction and an expanded 
peristome to which there is no tendency in A, sculj?ft7is, Bs. 

ALYCiEus Inobami, W. Blf., var. Plate IV, fig. 3. 

Differs from the described form from Arakan, in the mouth be- 
ing larglsr, and there is a tendency to undulation on the outer mar- 
gin of the peristome, generally 2 notches are present. 

Major diameter, 0-24^ — Minor diam. 0*24''. — Alt. 0*16". — Diam. 
of aperture 0*11". — Sutural tube, 0*09". 

Habitat. Neighbourhood of AsMu, N. Cachar Hills. 

This shell assimilates in some respects A, proaectiis^ Bs. 

Alycjeus Ingrami, var. Nagaensis, Plate V, fig. 2. 

Shell depressedly globose, openly umbilicated, thick, slightly 
translucent white , generally covered with a thin muddy coating, 
finely and sharply costulated throughout. Spire depressly conoid, 
apex blunt, suture impressed, whorls 4, rounded, the last much 
swollen, constriction close to the base of sutural tube, slightly 
swelling again towards the mouth, quite smooth, sutural tube very 
long and thin. Aperture oblique, circular, peristome double, both 
lips close and slightly expanded. Oi)erculum black, smooth and 
concave in front, convex at back, with a central boss. 

Major diam. 0*20". — Minor diam. 0*32". — Alt. 0*29". — Diam. of 
aperture 0*15". — Sutural tube, 0*15". 

Habitat. Neighbourhood of AsMu, rather local in its distribu- 
tion, but then abundant. 

Its well costulated surface distinguishes it from the preceding 
variety of A. Ingrami. 

Alyeseus Jaintiacus, no. sp. PI. V, fig. 3. 

Shell sub- obtusely perforated, turbinate, pale amber or white, 
smooth, finely ribbed on the swollen portion of the last whorl, with 
sign of sub-distant ribbing behind the termination of the sutural 
tube. Spire conoid, apex blunt, suture impressed. Whorls 4, 
rounded, last very slightly swollen, then moderately constricted, 
fiwelling again in a low ridge, somewhat recurved. Constriction 
smooth; sutural tube, rather short, fine, aperture sub- vertical, 
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round. Peristome deeply waved within ; salient angles between 
the undulations nodose, inner lip continuous, outer reflected con- 
siderably near the umbilicus. 

Major diam. 0*13". — Minor diam. 0*1 1". — Alt. O’lO''. — Diam. of 
aperture 0*07". 

Habitat. Obtained in Nongjinghi Hill, Jaintia ; by no means 
abundant. 

Alycjisus otiphorus, Bs. var. PL V, fig# 6. 

This is a closely allied shell to Benson’s typo, differing, however, 
in its smaller size, stronger sculpture and in having very fine linos 
of sculpture on the constriction, close behind tho poristome. 

Major diam. 0*13''. — Minor diam. 0*10". — Alt. 0*14". — Diam. of 
aperture with tho peristome, 0*06". 

Habitat. Wooded slopes of the Maugut river and Marangksi 
Peak, Jaintia Hills, rather a rare shell. The same variety of 
Ahjecdm otiphorus was also obtained in N. Bui*mah by Dr. Anderson, 
when proceeding with tho mission to Yunan. 

AlYC^EUS BCULPTILIS, Bs. 

This species was found at Mao Kasa, differing in no respect from 
Burmese specimens of that shell. 

List of kuowu Alijcoji from Kliasi 11 ill ranges. 

A. otiphorus, Bens, var PI. V, fig. 6. 

A, graphicus, W. Blf. PI. V, fig. 5. 


A, crenatus, no. sp PI. Ill, fig. 6, 

A. Jaintiacus, no. sp PI. V, fig. 3. 

A. crispatus, n. sp., var PI. IV, fig. 2. 

A. crisx>atus, no. sp. (typical,) PI. IV, fig. 1. 

A. higmmi, W. Blf., var PI. IV, fig. 3. 

A. Ingrami, W. Blf., var. Nagaensis, PI. V, fig. 2. 

A. 2 >'^'osectus, Bens PI. V, fig. 1. 

A.pusillus, no. sp PI. Ill, fig. 3. 

A. conicus, no. sp PI. Ill, fig. 1. 

A. Thcolaldi, W. Blf. PI. IV, fig. 4. 

A. hches, Benson, PI. IV, fig. 5. 

A. tliagonius, no. sp PI. Ill, fig. 2. 

A. Khasiaciis, no. sp PI. Ill, fig. 4. 


A. {Bioryx) urnula, Benson, PI. V, fig. 4. 

A. sculptilis, Bs. 

A. hmviliSf Wt Blf. 











1. cefucujf, n-. sp S pu^tUtts, n.sp. 

2 lUa^mtuts, TV sp. 4. ' » Khiutf4M4:uM,tv sp 

S.AIycuuit crertcUu^, ®p. 








MeUorolofflml Olaertation^^ 


Ixxxir 


Ahtiraci of the Resnlfa of the Uottrl^. Meteorological Oleeroaiiom 
taken at the Sarvegor Generate Office , Calcutta ^ 
in the mouth of NovemlBer 1870. 

Latitude 33' V' Nortli.^ Longitude 88^ ^0' 34^ East. 
Height of tlie Cistern of the Sbanclard Barometer abovo the sea level, 18 . 1 1 feet. 


Daily Means, &c. of the Observations anrl of tho llj^grometrical elements 


tli*|«*inh*iit tlioiN'on. 


*0 M 

Jiiiiige of iho Bfiroiiietor 

■ 

rO 

hange of the Tempera* 


'T'r 

dm 

‘iiig the 

«y* 


ime during tlje day. 






K-. a 

^ s 



Date. 

S 4^ o 




P s 


. 


Sc* 

A fax. 

Min. 

Diir. 


Max. 

: Mill. Di/r. 


S 

rq 






1 


Inches. 

Indies. 

Ill dies. 

Indie.s. 

o 

o 

f 

cr 

C 

1 

29.852 

29.910 

29.7f^0 

0.127 

81.1 

80.8 

, 70.5 i 10.3 

2 

.806 

.805 

.7 1.) 

.120 

82.2 

87.0 

! 77.6 ; 9.4 

3 

.799 

.86»5 

.750 

.115 

80.1 

8 1.0 

j 1 6.6 

4 

.798 

.8 45 

.711 

.101 

78.5 

83.7 

75.5 1 8.2 

3 

.cS17 

.878 

.772 

.100 

79.3 

80.1 

76..5 lO.rt 

r> 

.826 

.899 

.774 

.12-5 

80.9 

86.2 

r 76.7 1 ».-5 

7 

.813 

. .tM)l 

.803 

.<Ki8 

82.0 

86.7 

* 79.0 i 7.7 

8 

.91 >1 

^ .919 

.«:18 

.101 

81.9 

SO 5 

: 78.6 1 7.9 


.965 

30.02 t 

. .921 

.103 

80.7 

85.0 

1 77.5 ! 7.5 

30 

.967 

,033 

.907 

.12t» 

80.0 

81.6 

' 7t}.5 j 8.1 

11 

.956 

.018 

.092 

.126 

76.2 

82.0 

i 70 5 * 11.5 

12 

.970 

.052 

.927 

.125 

71.5 

80.8 

1 «6.:J i 12.5 

13 

' .970 

.041 

.913 

.131 

75.7 

82.0 

i 70.5 ! H..S 

14 

.900 

.025 

.9(v5 

.120 

75.9 

81.8 

: 70.5 1J.3 

15 

.974 

.013 

.923* 

.) 1 1. 1 

75.9 

81.5 

1 70.6,.; 11.0 

18 

.992 

.067 

i .9fO 

.127 i 

75.8 

82.0 

! 72.0 I 10.0 

17 

30.009 

.091 

1 .9‘56 

.135 ! 

7 l.t> 

. 81.5 

! 69.0 i 12.5 

18 

29.977 

.( )55 1 

, .919 1 

.136 ! 

73.7 

8i».5 

i 68.0 i 32,5 

19 

30.011 

.OS I 

.952 i 

1 .1119 1 

1 73.8 

1“ Sil.O 

; 68.0 1 12.6 

20 

.067 

.117 

! 30. o 2 t ) 

.127 ; 

; 71.3 

i 81.0 

i 68.5 1 13.0 

21 

.058 

.129 

1 .Oil 

.118 : 

; 71.2 

. 80.9 

i 69.0 ! 11.9 

22 

29.988 

.075 

1 29.911 

.161 i 

i 73.2 

; 80.0 

' 68.0 ; 12.0 

23 

.913 

29.978 

i .854 

.124 

i 73.9 

. 82.0 

68.0 14.’<» 

21 

30. OU 5 

30.005 

1 .920 

.139 ! 

71.5 

i -83.0 

68.7 14.3 

25 

.048 

.120 ! 

! 

.123 i 

70.5 

! 79.0 

63.7 15 .:t 

26 

.048 

.113 

150.005 

.108 ; 

69.2 

; 77.0 

62,0 15.0 

27 

.031 

.087 

23.1»7 o 

.112 

71.0 

! 78.2 

65.0 13.2 

28 

.011 

.109 

.0915 

,113 I 

1 70.0 

78.2 

64.0 14.2 

29 

.039 

.102 

.!)88 

,111 1 

71 5 

79.4 

05.0 34.4 

30 

.011 

.105 

.996 

,109 I 

70,5 

78.6 

64.0 14.6 


The Mean Height of the Barometer, as likewise the Dry and Wet Bnlb 
Thermometer Means are derived, from the hourly |>b serrations, made at the 
several hours during the day. 
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Jfeiemrohfhal 


AMraei of ilko Sooulia of tho Sourly Meteorological Obsermlions^ 
laJteu at the Surveyor Geg^eraVs Office^ Calcutta^ 
in the month if November 1870. 


DaiIj Mea&s, Ao. of tlie 1pi>serTati<m8 and of the Hygrometrical elemento^ 
dcpcDdcnt thereon. — (CfmHnnedJ . 


Date. 

Mean Wet Bulb Ther- 
• mometer. 

Dry Bulb above Wet. 

Computed Dew Point. 

Drr Bulb above Dew 
Point. 

Mean Elastic force of 
vapour. 

Mean W ei gbt of T apour 
in a Cubic foot of air. 

Additional Weight of 
Vapour required for 
complete saturation. 

Mean degree of Humi- 
dity, complete satu- 
ration being unity. 


o 

o 

o 

o 

Tncbes. 

T. gr. 

T. gr. 


1 

77.2 

4.2 

74.3 

7.1 

0.835 

8.99 

2.28 

0.80 

2 

78.0 

4.2 

75.1 

7.1 

.857 

9.21 

.33 

.80 

3 

77.8 

2.3 

76.2 

3.9 

.887 

.68 

J.26 

.88 

4 

76.4 

2.1 

74.9 

3.6 

,851 

.21 

.14 

.89 

5 

77.3 

2.0 

75.9 

3.4 

.87# 

.51 

* .08 

.90 

6 

78.2 

2.7 

76.3 

4.6 

.890 

.59 

.51 

.86 

7 

78.0 

4.0 

73.2 

6.8 

.8(50 

.24 

2.23 

.81 

8 

78.2 

3.7 

75.6 

6.3 

.871 

.37 

.07 

.82 

9 

78.0 

2.7 

76.1 

4.6 

.885 

.53 

1.51 

.86 

JO 

76.8 

3.2 

74.6 

5.4 

.843 

.11 

.70 

.84 

11 

69.8 

6.4 

65.3 

10.9 

.623 

6.78 

2.88 

.70 

J2 

68.5 

6.0 

64.3 

10.2 

.603 

.59 

.59 

.72 

13 

* 70.6 

5.1 

67.0 

8.7 

.659 

7.17 

.34 

.75 

mm 

70.7 

5.2 

67.1 

8.8 

.6t)l 

.19 

.38 

.75 

19 

70.6 

5.3 

66.9 

9.0 

.657 

.15 

.42 

.75 

19 

69.6 

6.3 

6.5.1 

10.7 

.619 

6.74 

.SO 

.71 

In 

68.7 

5.8 

61.6 

9.9 

.609 

.64 

.64 

.72 

18. 

67.6 

6.1 

63.3 

10.4 

.681 

.38 

.58 

.71 

39 

69.0 

5.8 

63.9 


.595 

.60 

.48 

.72 

20 

69.3 

5.0 

65.8 

8.5 

.634 

.91 

.21 

.W 

21 

68.0 

5.7 

64.5 

9.7 

.607 

.62 

.47 

.78 

22 

67.9. 

5.3 

63.7 

9,5 

1 .691 

.46 

.36 

.78 

23 

68.3 

5.6 

64.4 

9.6 

.605 

.61 

.40 

.73 

21 

68.3 

6.2 

64.0 

10.5 

.597 

.60 

.68 

.71 

25 

62.8 

7.7 

66.6 

13.9 

.467 

6.13 

3.00 

.63 

26 

63.4 

5.8* 

68.8 

10.4 

.503 

.54 

2.27 

. .71 

27 

65.7 

5.3 

61.5 

9.5 

.550 

6.04 

.21 

.73 

28 

66.1 

4.8 


8.6 

.565 

.20 

.03 

.75 

29 

66.6 

4.9 

62.7 

8.8 

.672 

.27 

.11 

.75 

30 

64.6 

6.9 

69.9 

V 

10.6 

.521 

5.72 

.41 

.70 


All tli^^jgroBietrical elements are computed hy the Greeaurich CoMtuaia. 


















^strad of iho Jfesnlta of the Hontljf Mdeoroloffioal OtooiectikHt^ 
iaim wl ike Sni*ve^or GenoraVs Office^ Galculia, 
in ike month of ^oremderlSTO. 


Hourlj lileans. See. of the Observatlonn and of tlie Hjgromefcrical elonkenti ■ 
dependent thereon. ^ 


Hour. 

*S1S 
-g s . 

Ill 

sMh 

Benge oP the Barometer 
for eachgipur during 
the month. 

bS 

S_§ 

Bange of the Tenix>era« 
tore for each hour 
during tlie month. 

Max. 

Min. 

DifT. 

Max. 

Min. 

DilT. 


Inches. 

Inches. 

Inches. 

Inches. 

o 

o 

o 

o • 

Mid- 









night. 

.29.953 

30.063 

29.797 

0.266 

73.6 

81.0 

65.6 

15.6 

1 

.946 

.056 

.785 


73.1 

80.0 

64.8 

16 2, 

3 

.936 

.044 

.770 

.274 

72-6 

79.9 

64.0 

15.9 

8 

.929 

.033 

.757 


72.1 

79.8 

63.0 

16.8 

4 

.931 

.038 

.766 

.¥b2 

71.7 

79.5 

62.8 

16.7 

5 

.942 

.066 

.760 

.296 

71.4 

79.6 

62.5 

17.0 

6 

.961 

.079 

.792 

.287 

71.0 


Mimm 

17.0 

7 

.981 


.814 

.287 

71.3 

79.2 

62.0 

17.2 

8 


.128 


.308 

73.5 

81.2 

gtTtftll 

15.2 

9 

,020 

.147 

.838 

.309 

75.8 

82.4 

68.(7 

13.9 

10 

.020 

.142 

.843 

.299 

78.0 

84.0 

70.6 

13.6 

11 

.001 

.119 

.823 

.296 

79.9 

86.2 . 

73.2 

13.0 

Noon. 

29.973 


.804 

.283 

80.8 

86.5 

76.0 

11.6 

1 



.775 

.286 

81.4 

86.8 

76.0 

10.8 

9 

.923 

.038 

.763 

.285 


87.0 

77.0 

lao 

8 


.029 

.744 

.286 

81.4 

86.3 

77.0 

9.8 

4 ,. 

,907 

.020 

,747 

.273 

80.6 

86.0 

76.0 

10,0 

8 

.918 


.762 

.269 

79.6 

86.6 

76'0 

1Q3 

6 

.938 

.046 

.773 

.273 

77.6 

84.0 

72.6 

11^ 

7 

.947 


.787 

.273 

76.4 


70.6 

12.6 

S 

.962 

.067 

.804 

^ .263 

75.6 

82.4 

69.0 

18.4 

9 

.970 


.809 

.268 

74.8 

83-6 

68.0 

144; 

» 

.973 

.080 

.809 

.271 

74.1 

82.0 

66.8 

16.2 

n 

.968 

.075 

.798 

.277 

73.6 

814i 

66.6 

1641 


.The Mean Height of the Barometer* as likewise the Dry and Wet-Bulh 
^Qiemoimeter Means are deriTed from Uie obserm&cm Biftde at the jereiel 
iiottn dansgthemoat^^ . . 





















hixxrii 




Abstract of the HeBnlta of the Uonri^ Meteorologmd Olservatimm 
taken the Surveyor GeueroVe Office^ CalcnUay ^ . 
in the mou/% of Korctider 1870. 


Hoiirljr Means, <&f. of felie Olxservations niuT of TT^'f^oinetncaT elements 


{lopoiulcnt thereon. — ( Cnutume^ .) 



1 

3 

b 

t 

i i 

i ^ 

i> 

ft 

, o ^ 
o 

, c.h 

^ g'.'’ 

S 

®.2 a 
^ o 

Tr-^S 

11 
w g ^ 

Hour. 

pO 

■*a 

M 

i ^ 

1 

1 

1 

z 

b 

; 

! Pi 

1 •n 

1 

CS> 

fc- 

o 

CS 

i ^ 

42 .* 

' g 

'o O 
- *2 
[u o 

ss ” 

' Gi . £l tj 
' ^ 

g 5.S 

o^*f 

Oiji B 

«" o *3 

C3^ 

P-fe'g 



t-l 

ft 





s 



I 

O 

o 

i o 

1 ^ 

i Inelies.. 

T. gr. 

T- JP-- 


Mid- 



, 






night 

70.8 

2.7 

I 6S.9 

4.6 

0.701 

7.66 

1.2 1 

0.86 

1 

70,3 

2.6 

! 68.4 

( 4.7 

i .6*)0 

p51. 

.25 

.86 

2 

70.1 

2 o 

. 08.1 

i.5 

! ,084 

.47 

.19 

.86 

3 

C9.8 

2.3 

1 O.'^.O 

4,1 

’ .OSl 

A7 

.06 

.88 

4 

oo.c 

2.1 

07.9 

3.8 

! .079 

.45 

0.98 

.88 

5 

09.3 

2.1 

07.0 

3.8 

.67i 

.38 

.97 

.88 

6 

09.0 

2.0 

07.4 

3.6 

.608 

.33 

.92 

.89 

7 

"*iB9.3 

2.0 

67.7 

3.6 

.674 

.10 

.93 

.8?^ 

8 

70.2 

3.3 

! G7.() 

1 5.6 

: .670 : 

.42 

i 1.48 

.83 

9 

71.2 

4.6 

(i.-t.o ; 

! 7.8 

j .681 i 

pJl 

2.13 

.78 

30 

71.8 ! 

0.2 

(57.5 

10.5 

.070 i 

i .26 

.93 i 

.71 

11 

72.1 

7.8 

6q.O 

13.3 

1 .651 ; 

.02 

3.76 

,65 

I^oon. 

72.1 

1 8.7 

! 06.0 

14.8 

1 .638 

I 6.87 

4.20 

.62 

1 

72.1 

9.3 

65.6 

15.8 

1 .630 

i .78 i 

.4^ 

.60 

2 

71.9 

9.7 ; 

05.1 

30.5 , 

i .619 

.66 

.08 

.69 

3 

71.8 

9.6 

05.1 

30.3 j 

1 .619 

.67 

.00 

.59 

4 

71.5 

9.0 

0.5.2 

15.3 

.621 

.70 

.28 

.61 

5 

72.0 

7.6 ! 

00.7 

32.9 I 

.053 

7.01 

3.05 

.66 

6 

72.6 

5.0 ; 

09.1 i 

8.5 

•.700 

.04 

2.43 

.76 

7 

72.4 

4.0 1 

07.6 

8.8 

.072 

.31 

.11 

.75 

8 

71.9 

3.7 I 

(59.3 

0.3 

.711 

.74 

1.74 

.82^ 


71.4 

3.1 

09,0 

6.8 

.701 

.07 

1 .59 

.83 

30 

71.0 

3.1 

08,8 

6.3 

1 .099 

.03 

,44 

.84 

11 

70.6 

3.0 

08.5 

—A 

6.1 

.092 

1 

.57 

.36 

.85 


^ All i^lie t{jgi*omctrieal ulcmenta are computed by tUe G rconinricli Conataiktft. 


Mefeorolop4!al Oh^^alwn^, Ixxxviii 

AhHrdot of the ItesidU of ike Hourly Meteorological Ohsei'vaUono 
taken at the Sarvegor GeneraUs Office, Calcutta^ 
in the month of Novemher 1870. 

Sr)lar Itadiafcion, Weatliei*, Ac. 
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bn > . 

O a g 
s-±; t 

IS'" 

WlUD. 




o 

"S 

03 -2 

' 

Prevailiti^ 

direction. 

• 

a» 

« a 

."ts 
1 -S 

a» 

r-" 

General aspect of the Sky. 


o 

IiicUes 

fbyW 

lb 

Mile.s 

• 

1 

147.0 

... 

N E. E N li A N 

... 

79.0 

• B to 9 A. M., '^i to 5 p. 1C., 
^i afterwards. 

2 

140.0 

... 

N E. A 

- 

... 

64.2 

B to 5 A. M., \i to 9 A. M.. 
A Vi to 5 p. M. S after 
wards. L on S at 7 p. M. 

3 

122.0 

0.03 

NNE,ENEASSE 


87.4 i \i A 'v— i to 5 A. M. O to 6 p 
iM. S afterwards. Slight E ai 
!l0 A. M., 1, 2, A *3 p. M. 

4 

113.0 

1.22 

SE.'EbyN&ENE. 

... 

59.5 

Chiefly O. B at 12 a. m., <S 
from 6-^ to 7 p. m. . 

5 

143.4 

0.41 

E N E. A S S W. 

3.2 

60.9 

W to 8 A. M., '^i to 4p.if., 
\i to 7 p. M., B afterwards 
T at 1^ p. M. Slightly foggy 
at 9 A 10 p. M. B. at 2 p. h.. 

6 

145.2 


8 S W. A W. 


16.6 

B to 7 A. M., afterwards. 
Foggy from 2 to 7 a. m., L or 
N at 6 p. M., T at A 7 p. ic. 
D at 1? A 4 p. M. 

7 

14^.5 

... 

W. A N E. 


21.3 

Chiefly ^i. T at 4| a. ic. B 
at 3 A 4^ A. M. 

8 

337.8 


E S E. A S E. 


37.8 

Vi to 32 A. M., *^1 to 4 p. M. 
B afterwards. Slightly foggy 
at 7 A 8 p. M., + 

9 

342.0 


"Varinlile. 


44.2 

Vi A '^i D at 4^^. m. 

lo 

142.0 


N JS' IVA variable 


61.0 

'^i to 4 P.M., B afterwards. 

IJ 

142.7 i 


NNE.A WbyJS. 


125.5 

B to 12 A. M., to 5 p. M. 

B afterwards. 

32 

135.0 

... 

WbyNAlYNW. 


34.7 

B. 

3H 

138.0 


AV AV. A jy AV. 


77.3 

B lo 10 A. M., to 4 p. 

B afterwards. 

14 

138.5 

... 

N AY. A E by N. 


50.2 

B to 10 A. M., '"i to 4 p. M., 
B afterwards. Slightly foggy 
from 3 to G A. m., 

15 

139.5 

1 


NE,ENEANbyAV 

NbyW.Nby^^W 

... 

58.2 

B to 6 A. M., to 5 p. M., 

B to 9 p. M., afterwards. 

16 

142.3 

... 

... 

33.7 

\i A V— i to 6 A. M., to 4 

p. M., B afterwards. 

17 

140.8 


WbyE.&S W. 

... 

1 29.7! 

B to 11 A. M., to 4 p. IS,, 

B afterwards. 

38 

140.0 


S AY A S by AY. 


24.2 

B. 

19 

145.0 

... 

S by AY. A 8 AY. 

0.2 

69.0 

Chiefly B. Slightly foggy at 

8 P. M. 

20 

141.3 


SAY. 

i **’ 

74.3 

B to 11 A. 1 C., to 4 p. 1C. 
B afterwards. 

21 

135.6 


SW,SSAYAAYbjS 

... 

58.5 

B. Foggy at 9 A 10 p. m. 

/ ^ 


\i Ciyri, — i Strati, Cumuli, \— i Ciro-strati, '^i Cumulo-strati, Wt Kimla? 


Vi B clear, S sixatouii O overeaM^ T thunder, 




Imk JltHeofvlc^ical 

‘ ^ : -m .' 

Abstract of iho Bemlto rf the Hourly Meteorological Oiccrikiiic^ 
taken at the Surveyor €emraV^ Office, CaleaUa, 

,*» the month of Novemher\^l^^ 

Solar Kadiation, Weather, i&e. 



■1 g 

SI'S 

rjj " a 

tid £ 

i-H •-< 

Wind. 



-s 

p 


Prevailing 

direction. 

Max. 

Pre8sure 

Daily 

Yelocity. 

General aapect of the Shy. 


« o 

lnc4ief 

' rs w 

. lb 

Milea 

% 

22 

135.4 

... 

S by W,S,WSW<! 

i ... 

46.8 

B to 10 A. M., Ni to 4 p. H., 
B afterwards. Slightly foggy 
Orom 8 to 11 P. M. 

21 

137.2 


SW&SSW. 


89.4 

B. 

24 

138.6 

. . . 

SSW,SW&WNA\ 

.. 

100.0 

Chiefly B. 

B. ioggy at 9 p. m. 

2Q 

134.8 


N W A N by E. 
NbyE ANby W 
N by W. A jST. 

0.2 

165.1 

2ti 

128,8 

. . . 

... 

144.5 

B. 

27 

130.6 


0.4 

145.8 

B to 10 A. M., to 2 P.K. 

B afterwards. 

28 

134.2 

. ... 

NbyW. ANW. 

... 

80.0 

B to 11 A. M., \i to 4 p. V. 
B afterwards. Slightly foggy 
from 7 to 10 p. M. 

29 

133.0 

t * • 

N W. AN. 


64.7 

B. Foggy from 7 to 10 p. if. 

30 

133.8 

1 

1 

! 

■ I .„■ ~A. . 

N. A N by W. 


76.8 

B to 5 A. M., \i to 11 A. If. 
B afterwards. Foggy from 7 
fo 11 P. M. 

1 

— 


i Stri^ Oiunoli N— i Cirro-atrati, Cumulc^strati, VN^iKMblt 

B dteat^i B 9tnit<^, O OTomat, T tlixtAder, L ligktius^ 








Ahtifoci of ike SesuUs of ike Hourljf MeteorologUal Obtetvalione 
taken at the Surveyor General * 9 Office, Calcutta, 
in ike month November 1870 , 

Monthly Bjsbults. 


Idc|||P8. 

Mean hei gilt of the Barometer for ilie month T.. ... ... 29.956 

Max. height of tlie Boroineter occurred at 9 a. M. on the 20tli. ... HO.] 47 

Min. height of the Barometer occurred at H p. m. ou the 4th. ... 29.744 

JSjrtreme range oi the Barometer during the mouth ... ... 0.40H 

Mean of the daily Max. Pressures ... ... ... ... 30.02H 

Ditto ditto Min. ditto ... ... ... 29.902 

JIfean daitg range of the Barometer during the month ... ... 0.121 


Mean Dry Bulb Tliermometer for the month ... 75.9 

Max. Teuitierature occurred at 2 p. m. on the 2nd. ... ... 87.0 

Min, Temperature occurred at 6<&7 a. m, on the 26th. ... ... 62.0 

JCxtreme range of the Temperature during the month ... ... 25.U 

Mean of the daily Max. Temperature ... ... 82.2 

Ditto ditto Min. ditto, ... ... 70.8 

Mean daily range of the Temperature during the month... ... 11.4 


Mean Wet Bulb Thermometer for the month ... ... ... 71.0 

Mean Dry Bulb Therinonieter above Mean Wet Bulb Thermometer 4.9 
Computed Mean Dew-]X)iiit for the month ... ... ... 67.6 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 8.3 

Inches. 

Mean Elastic force of Yapoxir for the month ... ... ... 0.673 


Troy grain. 

Mean Weight of Vapour for the month ... ... 7.33 

Additional iVeigUt of Vapour required for complete saturation ... 3*25 

Mean degree of humidity for the month, complete saturation being unity 0.77 

o 

Mean Ma% Solar radiation Thermometer for the month ... 137«4 


« . Inches. 

Bained 6 days,— -Max. fall of rain during 24 hours ... ... 1.23 

Total amount of rain during the month ... ... ... 1,66 

Total amount of rain indicated by the Gaugef Attached to the anemo- 
meter during the month ... ... ... ... 1.56 

BireYAilii^ direction of the Wind * 8 W A N by W 

if Height 70 £set 10 inches above grotuidU 
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VlmteoTotoffical 


itfdi: 


Abtiraei of the Ihsnlte of the Ilonrlff Meteorological OleervalioM 
■ taken at tke Saroet/or GeiieraVs Offire, Calcnlia^ 

in the month of Decemher 1870, 

Latittide 341' 1" Nc»it!i, liOu*-\iud<i 88® 20' Sr East. 

tlie Cistern of ilie iWotiiefer ailiovc the sea level, 18,11 feet. 


Daily ^^Icans, <&e. of tUc 01»sei‘vati<>tis :iiitl of the iryj^ronietrical elcnieuts 
(h^peinieiit Iheroon.^ 



o ** 

Si 

1^” 

Baiigc of the iltiroineier 
during the chiy. 

1 S 
^1 
^ i 

A ^ 

llonge of the Tempera’ 
lure during the day. 

Mhx. 

Alin, 

Dim 

Afax. 

Miu. 

Diir. 


Inches. 

ruche.s. 

Inches. 

Inches. 

o 

0 

o 

o 

1 

30.058 

30.135 

30.011 

0.124 

C9.5 

79.0 

01.5 

17.5 

2 

.065 

.132 

AW 

.12:1 

CD.O 

78.5 

61.2 

173 

3 

• .Ott'l 

.164 

.039 

.125 

08.1 

78.0 

60.4 

17,6 

4 

.086 

,149 

.025 

.124 

67.6 

77.3 

60.2 

17,1 

6 

.(>78 

.144 

.017 

.127 

('<$2 

74.4 

6C,0 

14.4 

6 

.059 

.126 

.009 

.117 

05.8 

74.7 

58.2 

16.5 

7 

.082 

.160 

.039 

.111 

67.1 

76.6 

60.2 

10.4 

8 

.(•83 

.152 

.038 

.114 

66.4 

75.8 

58.6 

17.3 

9 

.076 

.157 

.024 

.13:1 

65.6 

7*6 

57.8 

16.8 

10 

.066 

.121 

.020 

.lol 

65.8 

75.5 

58.6 

16.9 

11 

.051 

.125 

29.979 

.146 

65.4 

74.5 1 

75.6 

16.9 

12 

.022 

' .102 

.964 

.138 

61.5 j 

72.8 

67.5 

16.3 

13 

.032 

• .001 

.988 

.103 

66.0 ! 

71.9 

58.5 

16.4 

14 

.083 

.162 

30.038 

.114 

65.4 

75.2 

67.6 

17.6 

15 

.100 

.184 

.045 

.13!) 

66.4 

75.5 

68.5 

17.0 

16 

.057 

.136 

29.986 

.loll ! 

67.1 

75.8 

60.6 

16.2 

17 

.018 

,101 

.J)58 

.1J4? ! 

65.9 , 

i 75.0 

68.6 

16.4 

18 

29.994 

Am 

.927 

.141 

6i.8 

1 73-5 

76.5 

16.0 

19 

.30.00S 

.095 

.910 

.1.5.5 

■ 6:^.9 

! 72.4 

57.2 

15.2 

20 

29.929 

.OJO 

.851 ^ 

.159 

1 6t.2 

! 73.4 

57.0 

16.4 

21 

.850 

29.919 

,789 

.130 

06.1 

75.8 

68.0 

17.8 

22 

.930 

30.019 

.846 ! 

.173 

67.1 

77.0 

69.0 

18.0 

23 

30.043 

.126 

.991 

.135 

66.4 

75.0 

69.0 

16.5 

24 

.058 

.187 

30.015 

.122 

66.7 

75.3 

60.6 

14.8 

25 

.029 

.118 

29.956 

.162 

65.8 

74.0 

69.1 

14.9 

26 

29.983 

.063 

.929 

.134 

66.1 

74.5 

59.4 

15.1 

27 

.982* 

.0.52 

.9:12 

.120 I 

06.7 

74.6 

68.0 

16.6 

28 

30.018 

.108 

.969 

.139 ! 

06,2 

75.9 

68.5 

17.4 

29 

.004 

.078 

.9:39 

.1:I9 

67*0 

77.2 

59.6 

17.6 

30 

29.961 

.025 

.900 

.125 

68.2 

77.8 

60.8 

17.0 

31 

.916 

29.997 

.852 1 

.145 

70.3 

80.1 

62.8 

17.3 


The mean ireiglifc of the Dnroineter, os likewyse the Dry and Wet Bulb 
Tliermometer Areana are derived, from ike hourly okaerratiouia* made at tbe^ 
saTerai hours during the day, * « ' * 





q/* lk4 R^anlU of' tho Hourly Mtshorologhcal Ohooroaiiono 
4ahen ai the Snrv^or Generates Office, Calculia, 
in ike month of December ] 870 . 


i>«)j MeajiB, &o. of the ObserFatioiis and of llio Ifygrometrical elementi 
dependent thereon. — (Continued.) 



the Hjgrometrici^ elements are computed hj the Creeawiek CoalUata» 














AMract of the Jtesulls of the UohHj^ Meieorologieal OheerwtHm^ii 
tiitken at the Surveyor QeneraVe Office, Calcutta, 
in the mouth of December \ 


Hourly Meaoa, &e. of the Observations and of the Hygrometrieal elemanti. 
dependent thereon. 


UfOige of t]io Barometer . Baogc of the Tempera* 

for each lioiir during ^ tnre for each hour 

tlie month. § during the month. 



The Mean Height of the Barometer, at likewise the Dry and Wet Bulk 
Thermometer Means are derived from the obserr^aa ^ ^ 
hbturg daring themonth. 















Ahitract op the JteenlU nf ike Hourly Meteorological Oheervatione 
iaheii at the ^ntregor GeveraVs Office, Calcutta, 
ia the month op December 1870. 


Hourly Means, Stc. of iLe OlMorvalions ami of tlio K^^grometrical elements 
(1e{u'iu1nit iliei’eon. — ( Continued.) 


■m 

Hour. 

Mean Wet B^lb Ther- 
mometer. 

Dry Bulb above Wet. 

Computed Devr Point. 

Dry Bulb above Dew 
Point. 

Mean Elastic force of 
\'apour. 

l,-s‘ 

K* o 

l-l 

*3 el 

2 t 

r^i 

Additional Weiglit of 
A’apour required for 
complete saturation. 

Mean degree of Humi- 
dity. complete satura- 
tion being unity. 

Mid. 

o 

o 

o 

o 

Tiudies. 

T. sr. 

T. gr. 


niglit. 

69.7 

3.1 

56.9 

5.9 

0.472 

6.26 

1.15 

0.82 

1 

69.0 

3.1 

6t5.‘2 

6.9 

.401 

.15 

.12 

.82 

2 

68.6 

3.0 

65.8 

6.7 

.455 

.09 

.07 

.83 

3 

6S.I 

2.8 

55.6 

6.3 

.452 

.07 

41.97 

.84 

4 

57.5 

2.8 

55.0 

5.3 

AVi 

4.97 

.96 

.84 

6 

67.1 

2.7 

64.7 

6.1 

.438 

.92 

.91 

.84 

6 

66.7 

2.6 

54.4 

4.9 

.434 

.87 

.87 

.85 

.7 

66.7 

2.5 

54.4 

4.8 

.434 

.87 

0.86 

.85 

8 

6S.L 

3.6 

54.9 

6.8 

.411 

.93 

1.26 

.80 

.0 

69.7 

5.1 

55.6 

9.2 

.452 

6.03 

.80 

.74 

30 

61.5 

7.0 

J55.9 

12.6 

.456 

.03 

2.62 

.66 

11 

62.5 

8.8 

55.5 

15.8 

.450 

4.94 

3.39 

.69 

• 

Noon. 

62.7 

30.4 

51.4 

4' 

18.7 

.4.34 

.73 

4.06 

.64 

1 

63.2 

31.3 

65.3 


.447 

.88 

.30 

.53 

2 

63.6 

31.8 

65;3 

20.1 

.417 

.87 

.66 

.6-> 

3 

63.4 

32.1 

51.9 

20.6 

.411 

.79 

.67 

.51 

4 

63.0 

11.2 

55.2 

19.0 

.445 

.86 

.23 

.64 

6 

63.4 

9.3 

56.0 

36.7 

.458 

6.00 

3.68 

.63 

6 

63.5 

6.3 

6S.5 

11.3 

.498 

.48 

2.47 

,69 

7 

62.8 

6.0 

58.8 

9.0 

.603 

• .65 

1.93 

.74 

8 

62.1 

4.4 

63.6 

7.9 

.499 

.63 

.66 

.77 

2 

61.3 

4.0 

53. 1 

7.2 

.491 

.^5 

.48 

.79 

30 

60.7 

8.6 

67.5 

6.8 

.481 

.35 

.37 

.80 

IL 

60.1 

3.4 

67.0 

• 

6.5 

.473 

.27 

.28 

.81 


til# Hjrgcbitttftrieal ol^Mients aro computed by tlie Greonirkdi Comitaats. 






Abstract of the liesidts of ike Hourly Meteorological Observations 
taken at the Surveyor Generates Office, Calcutta, 
in the month of Decemler 1870 . 

Solar ll-adiatiou^ Weather, Slc. 


Prevailing 

direction. 


•. SI >.£>1 


General aspect of the Sbjr. 


2 132.0 


8 133.5 

4 133.5 
6 132.8 

6 130.0 

7 133.0 

8 130.5 

9 131.5 


10 130.8 

11 130,0 


12 134.0 

13 128.0 

U 129.2 
# 


15 128.0 

16 129.5 

17 128.5 

18 129.4 

19 126.7 

20 127.8 

21 132.0 


22 129.0 

2t 129.5 
24 127.0 


I direction. p « j 

' nir ~Mir^ ! ~ 

N by W <fcNby E ... 89.1 J* B. Foggy at midnight and 

:from 7 to il r. m. 

N N E & N by W ... 63.3 B. Slightly foggy at^id- 

night 1 A. M., &. from 7 to 
1 1 r. M. 

NbyWjX^W&N ... 120.5 B. Slightly foggy from 8 ta 

11 P. M. 

N&NbyE. ... 163.5 B. 

JS&WbyN. [W1 ... 116.4 B. 

WjSW.WbyNife ... 115.0 B. 

W & W W . ... 99.3 Chiefly B. Slightly foggy at 

11 P.M. 

WJfW&WbyK. ... » 73.0 B. Slightly foggy from mid- 


WJS^W&W byK. 
W W by N. 

I 

W by N & W j 
W. 

W & W by N . 

WbyN. 

W & W N W. 

W N W &NW. 

X by E & K E. 

N by E. 

N by E & WNW. 

WNW&NNE. 

NNE&WJprN. 

WSW&WbyS. 

* 

W by S & IN W. 

N W & JNT by E. 

N by E^N SE. 


night to 4 a. M.»ife7 toll p. m. 
82.3 I B to 9 A. M., to 3. p. m.; 
jB afterwards. Sliglitly foggy 
from midnight to 8 a. m?, A 
7 to*9 p. M.. & at 11 p. M. 

64.2 ; B. Foggy from midnight to 

j3 A. M. 

65.0 I B to 7 A. II., \i to 6 p. if., 
B afterwards. Slightly foggy 
ifrom 8 to 11 p. M. 

95.5 j B to 4 A. M., \i to 6 p, k., 
jB afterwards. 

106.8 I B. Slightly foggy from 8 to 

jll P. M. 

83.6 B to 6 A. M., \i to 6 p. m., 
B afterwards. Slightly foggy 
at midnight & 1 a. ix., & at 8 

p. M. 

126.9 ! B to 6 A. M., \i to 6 p. 

B afterw^arcls. 

97.3 B. 

166.4 B. 

99.3 B. 

134.1 B. 

115.2 B. Slightly foggy from 7 lo 
11 P. M. 

104.2 B to 10 A. M W to 4 p. M. 
B atlterwards. Slightly foggy 
at 5 (& 6 A. M. 

80.2 B. Slightly foggy at^ 6 ds 7 

P. M. 

121.4 B. 

205.4 


\i Cirri, i Strati, *^1 Cumuli, Cjyo^trati, '^i Cumulo-strati, Vs.! Kimbi, 

Vi Cirao-aumuli. B ideas, s atratoni. Cl nvAmnjif T 



of ResulU of the Hourly Mef-eorvlogical Ohe^ouUo'M 
taken at the Surveyor Generates Office^ Calcutta^ 
in the mouth of December 1870 . 

Solar Itadiatiov* Weather, &c. 



Is 

0) v 

• Wind. 



1 


«5 1 § 

r-H 

Pre wiling 
direction. 

Max. 

Pressure 

Daily i 
Velocity. 

General aspect of the Sky^ 

** 

o 

1 nches 


lb 

Miles 


25 

130.0 

... 

N N E & ]N'. 

... 

126.0 

B to 11 A. M,, N-.i to 6 P. M., 
B afterwards. 

26 



N,NbyE4feW^"Wj 

! 

131.2 

B to 6 A. M., Vi to 7 P. M., 
B afterwards. 

27 

126.8 


WN W 

i 

87.7 

B. Foggy at 1 1 p. m. 

29 

128.0 i 


WWW 1 

i 

1 

79.0 

B. Slightly foggy from mid- 
night to 3 & at 7 A. K., & 
from 7 to 11 p. M. 

29 

180,8 

i- 

W N W. j 

... 

76.8 

B. Foggy from midnight to 
7 A. M. & 7 to 11 P. M. 


180.0 


W N W. 

i 

1 

88.6 

B to 3 A. M., Vi to 10 A. M., 

\ i afterwards. Foggy from 
midnight to 2 & at 6 a. m., Sc 
from 7 to 11 p. ji. 

1 

184.8 


W & W N W. 1 

1 

i 

i 

121.7 

Chiefly B. Slightly from 7 
to 11 r. M. 


1 


! 

1 

; 

fifcraia. Cumuli. V—i Cirro»i^ati, r\,i Cumulo-gtrati. wiNimbi. 

~ • fllimi Minili H jlaaiir fi-Eferntoni. Q ftTfireml. T tkundoip. . L liaktauMi. 







Abstract of the Reeulfe of the Ilt^nrl^ Meteorological Oieervatione 
taken at the Suroegor General** Office, Calcutta, 
in the month of December 1^70. 

Monthly Kbsulta. 


Mean beiglii of tlie Barometer for tlie month... 

31ax. height of the Baroiiiuter occurred at 10 ▲. M. on the loth. 
Min. lieight of tlie Barometer occurred at 3 p. m. ou the 21st. 
JEo'treme range of the Barometer during the month 
Mean of the daily Max, Pressures 
Ditto ditto Min. ditto 
Mean daily range oi the Barometer during the month ... 


Inches* 


... 80.026 
... 30.184 
... 29^789 
... 0.395 

... 80.101 
... 29.969 
... 0.139 


Mean Dry Bulb Thermometer for the month 
Max. Temperature occurred at 3 p. m. ou the 31st.. 

Min. Temperature occurred at 0&7 a. m, on the 20th. 
JRxtreme range of the Temperature during the mouth 
Mean of the daily Max. Temperature ... 

Ditto ditto Min. ditto, 

Mean daily range of the Temperature during the month... 


66.5 
80.1 

67.0 

23.1 

75.6 

69.1 
16.5 


Mean Wet Bulb Thermometer for the month ... ... ... ♦ 60.6 

Mean Dry Bulb Thermometer above Mean Wet Bulb Thermometer 6.9 
Compu tea Mean Dew-point for the month ... ... ... 65.9 

Mean Dry Bulb Thermometer above computed mean Dew-point ... 10.6 

Inches. 


MedI Elastic force of Vapour for the month ... ... ... 0.456 


Troy grain* 

Mean Weight of Vapour for the month ... ... ... 6.05 

Additional Weight of Vapour required for eomplete saturation ... 2*14 

Mean degree of humidity for the month, complete saturation being unity 0.70 

o 

Mean Max. Solar radiatioft Thermometer for tho month ... ldO.2 


^ Inches. 

Earned No day,-^Max. fall of rain during 24 hours ... ... Nil. 

Total amount of rain during the month ... ... ... Nil. 

*Total amount of rain iiidieated by the Gauge* attached to the anemo- 
meter during the month ... ... .... ... ... Nil. 

ProTailing direction of the Wind I W N W, W by N & W. ^ 

70 |h#t 10 meim oboYe grimd.. 



|tl (fthe RemlU afiU Eourty Meteorological Olservatiom taken at the Surveyor OeneraFi Office, CaleuUa, in the mmUh tf Ike, 1870. 

Monthly JIrsolts. 

Tables shewing the number of clays on which at a given hour any particular wind blew, together with the number of days on 
which at the same hour, whin any particular wind was blowing, it rained. 
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ASIATIC SOQIETT. 



NOTICE. 

The members of tlio Society are requested to ugte that the 
Abstracts of Meteorological Observations are, from the beginning of 
the current year, issued with the monthly Proceedings of the 
Society. The Abstractsrfor Nov. «ind Dec. 1870, issued with the 
let Mo. of Part II, Journal, should be added to last year’s volume 
of the Journal. 

my attention; wm lIiFcompli^dh^^ far as practicable, of detailed 
descriptions of the fishes inhabiting those localities, appending 
their native names whenever procurable. 

The following papers are transcripts from those notes which, 
however, still contain many a gap that will have to bo filled in, 
whilst several of the enumerated species, when rediscovered, will 
also have to be redescribed. Still it appears desirable to publish 
them in this incomplete form, in the hope that additional informa- 
tion may be obtained from others who are interested in the enquiry, 
so as to render it possible at some future date to complete an illus- 
trated Manual of the fishes of India. The reason why the Ckrp4 
have bee9 chosen as the first family is merely, because they are 
the most important in an economic point of view ; and the 
KiNiB for the samp cause ai^ p4ced before the HOMALOFiBanME and 

OOBlTimN.B. 
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At the present time the Fish-fauna of large portions of India is 
almost unknown ; this is more especially evident in the Bombay 
Frelidency, where only Colonel Sykes has written on the fresh- 
water fishes, and his published notes embrace less than fifty species 
from the Deccan, twenty of which are very insufficiently described. ^ 
The ichthyol(|py of most of the Hill-ranges remains still to be 
discovered, whilst specimens for the local Museums from every 
locality are greatly needed. 

The literature of the Carps of India is extremely scanly, being 
as follows : Bussell, in 1803, in liis Fishes of Yizagapatam” only 
records three, all of which probably belong to a single species. 
Hamilton Buchanan in 1822, in the ^'Fishes of the Ganges” 
records ninety-five carps, but amongst them are several varieties. 
McClelland in 1839, in the Transactions of the Asiatic Society of 
Bengal” published a Memoir on thp Indian Gypbinidje,” record- 
ing one hundred and thirty-two species, many of which are con- 
sidered in these pages as synonyms. Colonel Sykes in 1831, wrote 
his ** Fishes of the Dukhun” published in 1841, in the Transac- 
tions of the Zoological Society of London in it he records twenty- 
seven carps, the majority of which are insufficiently described. 
Valenciennes in 1834, in Belanger’s “ Voyage aux Indes Orien- 
tales” describes a few carps. Cuvier and Valenciennes in 1842'* 
1844, in their Histoire naturelle des poissons” give many Indian 
Gyprinid^, but species sometimes occur more than once, and 
occasionally in difierent genera. 

Dr« Jerdon, in 1849, in the Madras Journal of Lit. and 
Science” wrote two papers on the “ Fresh-water Fishes of South- 
ern India” describing sixty-two species of carps, personally 
collected, ten of which apparently were previously unknown. Dr. 
Bleeker in 1853, published in Batavia, Nalozingen op de ichtho- 
logische faima van Bengalen en Hindostan.” Mr. Blyth in 1858 
and 1860, communicated a few papers on fish, including carps, 
collected in Bengal, Burma, and Ceylon, in the Proceedings of 
the Asiatic Society of Bengal.” 

Irrespective of the ** Fishes of Malabar,” 1865, 1 have between 
1865 ^d 1871, recorded observations on Indian carps in the 
“ Proceedings of the Zoolo^cal Society of London.” The last and 
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most elaborate work on this subject is contained in tie Fishes 
of the British Ifuseum” by Dr. Giinther, who in 1868, ia the 
seventh volume, gives about 202 Indian Oyprinoid fishes. Besides 
the foregoing, the works of Linnmus and Bloch, as well as more 
casual authors contain remarks on some of the Indian carps, and 
these will be referred to under the head of the respective species. 

My collections of earps have been personally made in the follow- 
ing localities : Calicut, also Yithri in the Wynaad, as well as Cochin 
and the neighbouring districts in Malabar ; the Neilgherries and 
the rivers around their bases; the Kistna at Kurnool; the Cau- 
very and Coleroon for some miles above and below Trichino- 
poly, and likewise along the coast route between Tanjore and 
Combaconum up to Madras; from Musulipatam through the 
Kistna and Godavery districts to Coconada ; from Gopaulpore 
through Berhampore, Ganjfam, Cuttack and Orissa to Calcutta ; firom 
Bangoon through the Bassein district, and along the Irrawaddi 
to Mandalay ; up the Pegu river through the Sittoung district to 
Moulmein, Tavoy and Mergui. 

I have also received collections, containing carps, made by H. E. 
Thomas, Esq., Madras (Jivil Service, from South Canara; Mr. 
Assistant Apothecary Everord, from Trichoor in the Cochin district ; 
the Rev. H. Baker, from the Cottyam Hills in Travancore ; Mr. 
Yeruede, from the slopes of the Neilgherries ; J. Burnett, Esq., 
from the Wynaad ; Mr. Apothecary Hufiton from Arcot ; Dr. 
Nash from Mercara ; Colonel Puckle from Mysore ; Dr. Shortt, 
Wallajabad and Mysore ; by Mr. Davies, from the £□! ranges 
above Akyab, through Colonel Stevenson ; by Major Sladen at 
Mandalay ; and likewise some species from Tibet and Daijeeling 
collected by Dr. Stoliezka. 

As regards Museums, I have received every facility from Dr. J • 
Anderson in making a thorough examilLation of the specimens in. 
the Indian Museum at Calcutta. At Madras, I was unable to 
obtain leave from the Curator to inspect the fishes in that Institu- 
tion, neither had an appeal to the local Government a more fortu* 
nate result. Returning to Europe for a short period on sick leave^ 
Dr. Gunther, F. R.'S., at once accorded me leave to examine the 
magnificent collection of fishes in the British Museum. 
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Haying completed my desmptiaiiSi the next question for oon^ 
fiideration was the most appropriate mode of arrangement, and 
though I have not separated, as families, the oTPBiNiKiB from Hxe 
ooBrnniNJE, gnd these again from the homaloptxriitjs, much less 
distinctive characters, than existing between these diviBions, appear 
to have lately found favour for this purpose in ichthyology, 
species with an air-bladder free in the abdominal cavity, those 
with one partially or entirely enclosed in bone, and lastly those 
destitute of this organ, are in the present communication merely 
dassed respectively in three sub- families of the Ctfeinida. 

• Commencing with the sub^family CYFAiNnriE, as existing in Asia, 
considerable difficulty arises in selecting from amongst the various 
groups into which it has been divided. Too much space, however, 
would be occupied were I to enter upon a minute investigation of 
the systems of others, and the reasons^why I have found myself 
unable to adopt them. 

In forming ^raups^ one of the first characters may be found by 
observing whether the scaled edge or margin of the abdomen is 
rounded or cutting, for in the majority of the Indian ctpbixin^b the 
abdominal edge is rounded or smooth, even when somewhat com-* 
pressed, whilst in a few genera the abdominal edge posterior to the 
ventral fin is compressed, cutting, and may be even serrated, as in 
the CLUPXiDiB ; this trenchant edge in some is continued from in 
front of the ventral fin to the thorax. 

Irrespective of the above, there are many other characters which 
might be employed for forming sub-groups and genera. In some, 
however, which might at first appear suitable for such purposes, 
one fails to attach that significance to their existence when large 
numbers of species come under review, showing the existence of 
connecting links. Some of these characters may be external, others 
are internal. ^ 

The mouth is variously^ormed ; it may be transverse and inferior, 
with or without a sucker, the latter being present either on the 
lower lip only or existing on both ; or it may be narrow, of medi« 
um size ; or wide : interior, and either antero-lateral or oblique. 
The lower jaw again may be prominent, sharp or rounded, shorter 
than the upper, or sometimes having a knc^b at the symphysis ; a 
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moveable articulatiosL may exiat or there may be lateral 

prominences on the mandibles. 

The lips m^y be exceedingly, moderately, or but slightly deve* 
loped, sometimes absent &om one of the jaws, cloa^||y investing 
both, or reflected from off one, or either. There may be an nn** 
interrupted labial fojd across the mandible, or portions of the lip 
may be much developed, fringed, or crenulated. Occasionally, in 
some genera, a homy covering to one or both lips is invariably ox 
generally present. * 

The existence, number or absence of barbels has been thought by 
some authors to be a reason for constituting genera, but such is 
not generally held to bo valid. These appendages in some genera, — 
more especially when the fish are not kepttin a state of domes- 
tication, or confinement, but left in their natural situations, — 
appear to be pretty constant, and though not in themselves cause 
enough for defining a genus are frequently sufficiently well marked 
for the purpose of forming sub-genera, good examples of which 
may be seen in the genus BarhxiBy or Barilius. On the other hand 
in some species, these appendages may be abnormally absent as in 
the DaniOy consequently sub-divisions of the genus founded solely 
on this character would lead to erroneous results. 

The position of the fins indicates sub-divisions which might 
be used in the primary groups, and have for convenience sake 
been adopted as follows : — 

a. Dorsal Jin commencing nearly opposite the ventralsy the anal 
being short, 

h. Dorsal Jin commencing very distinctly posterior to the re»- 
traUy hut not extending to above the analy which last is shorty or of 
moderate length, 

e. Dorsal Jin commencing in the interspace between the ventral 
and analy or over the lottery and generally extending to above •>, 
whilst the anal is of moderate letigth or elon^ed. 

The shape of the dorsal fin is likewise important, but its 
length alone, or rather number of its rays, appears insufficimit fbr 
the purpose of defining a genus, much less a sub-division of a 
groujk When an uninterrupted series extends horn a few rays to 
a large number, and no^oiher sufficient difference exists, such divi- 
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aions could not be considered litoral ones, whilst, if artificial, they 
can never permanently stand. 

The last undivided dorsal ray is variously formed, from being 
articulated an osseou^ne which latter may be smooth or denti- 
culated, but all these foms are sometimes found in a single genus, 
as Barhm. The anal fin sometimes shows . peculiarities as in 
the Barhna apogon^ 0. and V., where the undivided rays are 
spinate. 

Scales, simply as regards their size, unless conjoined to other 
characteristics, cannot by themselves be taken as a reason for mak- 
ing genera, because large, moderate, and small-sized scales are all 
occasionally found represented in a single genus. But certain mo- 
difications may exist, %s in the mountain barbels, Oreinna and 
Schizothoraxy where a row of tiled scales enclose the vent and base of 
the anal fin ; or poi’tions of the body may be naturally left scale- 
less. 

The lateral line has been employed as one of the signs for the 
formation of groups, according to its position, as along the middle 
of the side, or near the abdominal edge ; it is not here employed 
for such a purpose, because its complete existence in some species 
seems of but little importance : thus in the genera Barhusy or Bari^ 
littSy it may be present, or partially absent, sometimes ceasing after 
proceeding along but very few rows of scales. 

As to the internal characters, the skeleton forms one of the m(Mt 
important features, respecting wliich much still remains to be 
investigated in the Indian carps, and the same remarks apply, to 
the internal organs. 

The pharyngeal teeth are in from one to three series, but these 
numbers alone do not always suiiioe for the definition of even genera : 
thus in the Chela's some have them in two and otliers in three rows. 
Even the form of those teeth is not invariably similar in all the spe- 
cies of the same genus : Aus in the Rohtee microlepisy Blyth, these 
teeth have serrations on their edges and the two largest of the 
anterior row are molarform, whereas crooked and pointed ones are 
the rule in the genus. ' Likewise as the teeth are deciduous, being 
constantly shed and replaced, they may become blunted with age^ 
although they had at first been sharp and pointed. 
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Lastly unrecognised species whicli'liaTe been collected into one 
genus teimed Gymnostomm^ appear to consist of specimens of Lahooy 
Cirrhina and B,a%hora ; the genus is consequently suppressed* 

Family^ CYPBiNna 

Branohiostegals three s pseudo-branchise generally present* 
Body oblong or elongated : abdomen usually rounded, but, 
if compressed and cutting, destitute of ossicles. Margin of 
the upper jaw formed by the intermasillaries. Opercles in 
four pieces. Mouth toothless, but from one to three rows of 
teeth in the inferior pharyngeal bones, \i^ch latter are strong, 
free, and parallel to the branchial arches. A single rayed 
dorsal fin. Head scaleless,. body scaled or scaleless, never 
covered by osseous plates. cul de sac” to the stomach, 

no pyloric appendages. Air bladder if present large ; it may 
be divided by a constriction into an anterior and posterior 
portion, neither of which are enclosed by bone (cYPRiNiNiE) : 
or into two lateral portions, partially or entirely enclosed in a 
bony capsule, (coBiTiDiNie) : or absent (HouALorrsKiNiE). 

• 

Oeographical distribution , — Carps are found in the fresh- waters of 
the Old World and North America. In India and Burma they 
are exceedingly numerous and of very diversified forms. During 
the hot months a few of the species appear to mstivate, remaining 
in the mud of ponds and perhaps of rivers, until the return of the 
monsoon or rainy season. Some of the coBiTiDiNyE seem to possess 
aerial respiration. 


* Leudscus rubripes, Jordon, M. J. Ij. and So., 1819, p. 323, from the 
Bowany river, requires rediscovering and redescribiiig, the description and ori- 
ginal figure would make it as follows : — 

Di, At^, L. 1. 45, L. tr. 12. 

Length of liead ^ ,* of caudal ^ ; height of body ^ of the total length. 

Eyes : — Diameter f of length of head. 

Profile of back slightly arched. Two barbels."* Mouth very slightly oblique. 

Fins. — Dorsal arises above the interspace between the ventral and anal fins. 
Caudal lunate 

Lateral line — descending at first, then nearly parallel to the abdomen, which 
is nearly straight. ^ 

Colours. —Green above, golden on the sides, silvery beneath ; dorsal fin 
yellow, edged with blaok : pectorals yellow ; ventral and anal white, tipped 
with vermilion ; caudal pink in the centre, yellow externally, 

A single specimen procured, 6 inches long. 
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St170PI^S of OUNfiSA. 

A. Abdomen rounded^ not trenchant 

< 1 . Boreal fin eomnmeing nearly opposite the oentrah Anal ehart (5 
to 7 branched raye). 

1. Peilorhynehue^ 0 iffioels. Mouth inferior, transverse. Lips 
thick, eAire, reflected from off both jaws, leaving them exposed as 
sharp transverse ridges, but without any horny covering. Dorsal 
fin short (7 branched rays), without osseous ray. Anal short, outer 
pectoral rays unbranched. Scales of moderate size, none on the 
chest. Lateral line complete. Bengal* 

2. Mayoa^ 4 barbels? Mouth inferior, transverse, and surround- 
ed by a large sucker formed by both lips. Dorsal fin short, (7 
branched rays) without osseous ray. Anal short. Pharyngeal teeth 
in 3 rows. Scales of moderate size, none on the chest. Lateral line 
complete. ? Northern India. - 

3. fiiscognathusj 4 or 2 barbels. Mouth inferior, transverse and 
having a sucker on the lower lip only. Dorsal fin short (8 branch- 
ed rays), without osseous ray. Anal short. Pharyngeal teeth in 3 
rows. Scales of moderate size. Lateral line complete. Asia and 
part of Africa, 

4. Laheo, 4 or 2 or 0 barbels. Mouth anterior or even inferior, 
some with a lateral lobe to the snout : lips thick, one or both with 
an inner transverse fold, and mostly fi'inged, usually a horny 
covering to inside of lower lip. Dorsal fin of varying length (from 
8 to 24 branched rays), without osseous ray. Anal short. Pharyn- 
geal teeth in 3 rows. Scales large, moderate, or of small s^. 
Lateral line complete. Throughout Asia. 

5. Osteoehilue, 4 or 2 burbols. Mouth nearly inferior ; lips 
thick, firinged, or crenulated, but tlie lower reflected from off the 
mandible, leaving it exposed as a sharp, transverse ridge. Dorsal 
fin of moderate length (from 10 to 20 branched rays), without 
osseous ray. Anal short, (5 to 6 branched rays). Pharyngeal 
teeth in 3 rows. Scales 6f moderate size. Lateral line complete. 
Bmrma and E. I. Archipelago, 

6. Cirrhina^ 4, 2, or 0 barbels. Mouth broad, transverse, a 
knob inside symphysis of lower jaw, lips thin, upper one fringed 
or entire, edge of lower jaw sharp, with a thin lip and no homy 
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covering. Dorsal fin of varying leng^, (from 8 to 25 brandied 
rays), without osseous ray. Anal short. Pharyngeal teeth in 3 rows. 
Scales large, moderate, or of small size. Lateral line complete. 
India^ Burma and E. L Archipelago* 

7. CarasoiuBf 0 barbels. Mouth ai^fcrior, arched and rather 
narrow, lips thin. Dorsal fin moderately long (from ^§IR to 18 
branched rays), its last undivided ray osseous and serrated. Anal 
fin short. Pharyngeal teeth in one row. Scales of moderate size. 
Lateral line complete. Europe and Asia. ^ 

8. Semiplotus, 0 barbels. Mouth wide, transverse, a knob in* 
side symphysis of lower jaw, very slight motile powers in the up- 
per jaw. Dorsal fin long (from 20 to 25 branched rays), its last 
undivided ray osseous and serrated. Anal short, (6 to 7 branched 
rays). Pharyngeal teeth in 3 rows. Scales large. Lateral line com- 
plete. Assam and Ahyah. 

9. Gatla^ 0 barbels. Mouth anterior, no upper lip ; a ]Q^veable 
articulation at symphysis of lower jaw, no tubercle. D^real fin 
moderately long (14 branched rays), without osseous ray. Anal 
short. Pharyngeal teeth in 3 rows. Scales of moderate size. Lateral 
line complete. From the Kistna throughout Bengal and Burma to 
Pegu, 

10. MolUy 0 barbels. Mouth rather wide, antero-lateral, with the 
lower jaw somewhat prominent. Dorsal fin short (5 to 9 branched 
rays), without osseous ray. Anal short. Pharyngeal teeth in 3 rows. 
Scales small. Lateral line complete or incomplete. India and 
Bprma. 

11. Barbus f 4, 2, or 0 barbels. Mouth arched, closely invested 
by the lips, which may have leathery lobes, but no inner fold, 
or horny covering. Dorsal fin short (7 to 9 branched rays), its last 
undivided ray being either osseous and serrated, or entire, or else 
articulated. Anal short (5 to 6 branched rays), its second undivided 
ray may be osseous. Pharyngeal teeth in 3 rows. Scales of vary- 
ing size. Lateral line complete or incomplete. Asia, &c. 

12. SchizoikoraXf 4 barbels. Mouth arched, antero -inferior, 
mandibles neither broad nor ft.ttened, usually a homy covering 
inside* lower jaw. Dorsal fin rather short (7 to 9 branched rays), 
with its last undivided ray osseous and serrated. Anal short. 

14 
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PhaiyBgeal teeth in S zows. Seal^ Yeiry amaU^ the v^t and base 
of anal fin in a aheath of tiled scales. Latexal line complete. 
MwnUkin 9 ir&aim rf Himahyoi^ CoAmere^ Nepaui and AfyhmUian^ 

13. Qreinm^ 4 barbels. Mouth transyerse, inferior; mandibleSf 
short, broad, flat and lodlely joined together at the symphysis, 
usually ipilimy coyering inside lower jaw. Dorsal fin short (7 to 
8 branched rays), with its last undivided ray osseous and serrated. 
Anal short. Pharyngeal teeth in 3 rows. Scales very small, the 
yent and base of anal fin in a sheath of tiled scales. Lateral line 
complete. Mountain itreamB of MimalayoB^ Cashmerey Nepaul and 
Afghanistan. 

14. Sehhopygopsisy 0 barbels. Mouth inferior, transverse, nar« 
row, a horny covering inside lower jaw, upper lip continuous with 
a short lateral one. Dorsal fin short (7 branched rays), with its 
last undivided ray serrated. Anal short. Pharyngeal teeth in 2 
rows. Scales small, only a few present in the scapular region, 
the veJi^d base of anal fin in a sheath of tiled scales. Lateral 
line complete. Tilet. 

15. Diptychusy 2 barbels. Mouth inferior, with a thick homy 
covering inside and on the front of the lower jaw, an uninterrupted 
labial fold across the mandible. Dorsal fin short (8 branched rays) 
without osseous ray. Anal short. ’ Pharyngeal teeth in 2 rows. 
Scales small, only on sides of body and tail, the vent and base of 
anal fin in a sheath of tiled scales. Lateral line complete. Tibet. 

16. PtychobarhuBy 2 barbels. Mouth arched, inferior. Dorsal 
fin short (8 branched rays), without osseous ray. Anal short. 
Pharyngeal teeth in 2 rows. Scales small all over body, the vent 
and base of anal fin in a sheath of tiled scales. Tibet. 

h. Dorsal fin commenoing very distinctly posterior to the ventrals, 
hut not extending to above the analy which last is short, or of moderate 
length (fi to branched rays). 

17. Nuria, 4 barbels. Mouth narrow, directed obliquely up- 
wards. Dorsal fin short (6 to 7 branched rays), without osseous 
ray. Anal short. Phaiyngeal teeth ft one row. Scales of moderate 
size. Lateral line complete or absent. India, Ceylon, Burma. 

18. Basbora, 2 or 0 barbels. Mouth oblique, . lower jaws with 
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one central and two later^ prominences, fitting into ^luucginations 
in the upper jaw. Dorsal fin short (7 branched rays), without 
osseous ray. Anal short. Pharyngeal teeth in 3 rows. Soal^ large 
or of moderate size. Lateral line complete, rather concave. ihd»a, 
C^lon and Burma. 

19. Aspidtiparia, 0 barbels. Mouth small, inferior^|||Niwer jaw 
without lip, having a sharp crescentic edge. Dorsal fin rather 
short, (7 to 8 branched rays) without osseous ray. Anal of moder- 
ate length (9 to 10 branched rays). Phar/ngeal teelli in three 
rows. Scales of moderate size. Lateral line complete, rather con- 
cave. lirom the Kiatna throughout Bombay^ Bengal and Burma. 


e. Dorsal Jin commencing in the interspace between the ventral 
and anal^ generally extending to over the latter which is of moderate 
length or elongated (7 to 33 branched rays). 

20. Bohtee, 0 barbels. Mouth anterior. Dorsal fin rather short, 
(8 branched rays), with an osseous serrated ray. Anal el^gated 
(13 to 33 branched rays). Pharyngeal teeth in 3 rows. Scales 
small. Lateral line complete. From Kistna river throughout Bom- 
bay ^ Bengal and Burma. 

21. BariUus^ 4, 2, or 0 barbels. Mouth anterior or oblique, 
cleft sometimes deep. Dorsal fin of moderate length (7 to 10 
branched rays), without osseous ray. Anal rather elongated (7 to 
14 branched rays). Phaiyngeal teetli in three rows. Scales of 
moderate or small size. Lateral line, complete, incomplete or ab- 
sent. When present concave. India and Burma. 

22. Danw^ 4, 2, or 0 barbels. Mouth narrow, directed obliquely 
upwards. Dorsal fin moderately elongated (9 to 14 branched 
rays), without osseous ray. Anal rather elongated (9 to 17 branch- 
ed rays). Pharyngeal teeth in 3 rows. Scales of moderate size. 
Lateral line complete, concave. India^ Burma and Geyhn. 


B. A portion or the whole of the abdominal edge trenchant, 
d. Dorsal fin opposite the anal, which loiter is elongated (9 ^^1 


23. Perilampus, 0 barbels. Mouth directed obliquely upwards. 
Dorsal fiu short or of moderate length (7 to 10 branched rays), 
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without osseous ray. Anal rather elongated, (15 to 21 branched 
rays). Pharyngeal teeth in 3 rows. Scales of moderate size. 
Lateral line complete, concave. Burma and Oeyhn» 

24. Chela^ 0 barbels. Mouth directed obliquely upwards, with 
a strong knob at the symphysis. Dorsal fin moderately short (7 
to 8 branl|||pd rays) without an osseous ray. Anal moderately 
short or elongated (9 to 19 branched rays). Pharyngeal teeth in 
2 or 3 rows. Scales of moderate or small size. Lateral line com- 
plete or incomplete, cctncave. India and Burma. 

I. Genus Psiloruynchus, McClelland. PI. IX, fig. 1. 

Bach somewhat elevated^ head moderately depressed : snout more' or less 
spatulate. Mouth transverse^ smally inferior. Lips entire^ not continu- 
ousj reflected from off both jawSy and studded with glands. Barbels absent. 
Dorsal fin with few raysy commencing opposite the centrals. Pectorals 
horizontdly with their outer rays unbranched. Anal short. Scales of mo- 
derate size, none on the chest. Lateral line complete^ continued direct 
to the base of the caudal Jin. 

In removing this genus from the group homalopterin^, I must 
observe that I have only had the opportunity of examining one of 
the two known species, the P. balitoray H. Buch. apud McClelland, 
and it does not appear at aU impossible that the other, P. sucatioy H. 
Buch., may be destitute of an air-bladder and would thus form a 
distinct genus appertaining to the sub-family HOMALOPTERiNiB. 

Oeographical distribution . — Hill streams and rivers in Bengal and 
Assam. 

Synopsis op Species. 

1. P. balitoruy D. A. ■§•, L, 1. 33. Beddish brown irre- 
^gularly marked with black. JV. E. Bengal and Assam. 

*2. P. sucatioy D. 9, A. 7, snout much produced. M. E. Bengal. 

1. PsiLOEHYNCHUS BALITORA, PI. IX, f. 1. 

Oyprinus balitoray Ham. Buch., Fishes of Ganges, pp. 348, 
394 : *Cuv. and Yal. Hist. Nat. des poissons, xvi, p. 451. 

Psihfhynchus variegatusy McClelland, Ind. Cyp. pp' 300, 430, 
pi. 50, f. 2 (from H. B.^s MSS.). 

Psilorhynchus balitoray Gunther, OataL vii, p. 343, 
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B. m, D P. 17, V. 9, A. I, C. 18, L. L 83, L. tr. 4*-4j. 

Lengtih of head nearly i, of caudal j-, height of body of dorsal 
fin f of the total length. 

Eyes. — Diameter rather above i (^) of length of head : li dia- 
meters from end of snout and apart. ^ 

Head rounded, somewhat depressed. A deep cleft extending 
from the snout to the angle of the mouth. Lips rather thick and 
reflected from off either jaw which have shaxp edges, but are des- 
titute of any horny covering. Edges of lips not fringed, their 
surface covered with round hard pores. Some fine pores also on 
the cheeks, and snout. 

Fins. — Dorsal commences in advance of the ventrals. Pectorals 
and ventrals nearly horizontal, the outer seven rays of the former, 
and two of the latter unbranched. Caudal forked. 

Scales — 2 J rows between the lateral line and base of the ventral 
fin. 

Air bladder — rather large, divided by a constriction into an ante- 
rior and posterior portion, and not enclosed by bone. 

Colours, — ^Beddish brown with irregular black blotches forming 
badly defined bands, in places passing over the back. Three bars 
on the caudal and some black on the anterior half of the dorsal. 

Habitat. — Hill streams and rapids in N. E. Bengal and Assam. 

2. ♦PsiLORHYXJCHUS SUOATIO. 

Cyprinus Bueatio^ Ham. Buch., Fish. Canges, pp. 347, 393 ; *Cuv. 
and Val. XVI, p. 448. 

Psilorhynchus sucatio, McClelland, Ind. Cyp., pp. 300, 429, pi, 
1. f. 1, (&om H. B.’s MS.) ; Gunther, Catal., vii, p. 343. 

B. Ill, D. 9, P. 13, Y. 9, A. 7, C. 16. 

Snout much longer than the remainder of the head. The eyes are 
represented as large, but only stated to be far back and globular. 

Fins. — ^Dorsal high, anteriorly with a very oblique upper margin. 

Colours. — Superiorly greenish, with scattered dots ; sides clouded, 
abdomen whitish. Fins dotted. 

Habitat. — Bivers of Northern Bengal, attaining about 3 inches 
in length. 
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n. Genus, Matoa^ Dap, Pi. IX, f. 2. 

Dodp mUriorlp depressed^ poateriorlp cmprmedj omut rounded and 
smooth. Darheb four, two an the snout and one at each angle of the 
mouth. Dyes Uterad. Mouth small^ transverse^ on the inferior surfaee of 
the head^ and surrounded hy a large sucker^ formed of both lips^ which 
are thick and have a free posterior edge. Pectorals and ventrals hori^ 
aontal. Dorsal without an osseous ray^ and commencing somewhat in 
advance of the ventrals. Pharyngeal teeth hooked^ in three rows, 5, 3, 1-1, 
3, 5. Scales of moderate size, none on the thorax. Lateral line con- 
tinmd direct to the centre of the lose of the caudal fin. 

SYNOPsis OF Species. 

1. Mayoa modesta, D. A. i, L. 1. 35. Habitat : probably North- 
ern India. 

1. Mayoa modesta. 

Day, Pro. Zool. Soc. 18G9, p. 563. 

B. in. D. P. 15, V. 9, A. I, 0. 19, L 1. 35, L. tr. 4J-4J. 

Length of head nearly of caudal height of body of the 
total length. 

Eyes — directed laterally upwards and outwards, placed near the 
upper surface of the head. DiameW i of length of head, If dia- 
meters from end of snout, 2 diameters apart. 

Head broad depressed, somewhat spatulate and rounded, as is 
also the snout. No pores on the head. Lower surface of head and 
chest flat. The snout overhangs the mouth, which is rather small, 
transverse, and nearly semilunar in shape. Mouth with an ad- 
hesive sucker, formed by both lips, and having a free margin, it is 
extended some distance posterior to the lower jaw as in the genus 
Discognathus, from which it essentially differs in that the sucker is 
completed by the upper lip, so as entirely surrounding the opening 
of the mouth. The lips are rejected from off both jaws and with a 
tubercolated euxbuce : margin of upper lip flmbriated. Four bar- 
rels, one rostral and one maxillary pair, all being rather thick and 
short. Gill opening narrow. 

Teeth— pharyngeal, uncinate, 5, 3, 1-1, 3, 5. 

Fins. — ^Pectorals and ventrals horizontal, the fmrmor extending to 
the latter, which reaches the anal. First outer pectoral ray simple, 
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the 4 next only EiHghtly branched. Dorsal arises in advance of the 
Tentral. Oaudal slightly forked. 

Scales — ^none on the chest. 

Lateral line— ^proceeds direct t<f the base of the caudal fin. 

Oolonrs. — Oreenish brown, no marks existing except a dark 
blotch under the dorsal fin and a mark at the base of the caudal. 

Habitat. — Probably Northern India, 2 specimens in the Calcutta 
Museum, the longest 8^ inches. ^ 

III. Oenus, DiscoGirATiiFS, HecJeeh PI. IX. f. 3. 

Oarra^ Ham. Such. — Platyeara^ McClelland. — Liacogmthichthys^ 
et Lmorhynchua^ Bleeker. 

Body elongatod^ subcylindrieal. Mouth traniveree^ semicvreulary and 
inferior ; upper and lower lips continuous : no lateral kibes to snout^ 
which projects leyond the mouth, A suctorial dish on the chin^ formed 
of the kwerlip : upper lip fringed. Barbels four (Garra^ Ham. Buch.) 
or one pair only at each angle of the mouthy {Biscognathus, Heckel). 
Pharyngeal teeth uncinate and in three closely approximating rows 2, 4, 5- 
6, 4, 2. Dorsal fin with few rays, commencing slightly in advance of 
the ventralsy its base scaleless : Pectoral horizontal : Anal short, Seales 
of moderate size, no enlarged anal scales. Lateral line continued to the 
centre of the lose of the caudal Jin. * 

Geographical distribution . — Rivers, more especially mountain 
streams, of Asia and Abyssinia : extending throughout India, Cey- 
lon and the Tennasserim Provinces. 

Synopsis of Species. 

1. Discognathus lamia,!). 11, A. 7, L. 1. 33 — 36, 4 barbels. A 
black spot behind gill opening and generally a band along the side. 
Throughout India, Ceylon and Tennasserim Provinces. 

1. Discognathus (Oabba) lamta. 

Cyprinus lamta, Ham. Buch., Fish. Ganges, pp. 343, 393 ; ♦Cuv. 
and Yal., xvi, p. 386, 

Cyprinus gotyla, Qray and Hardwicke, Ind. Zool. C. fig., ♦Ouv. 
and Yal., xvi, p. 387. 

Gomrhynchus rupeculus, McdeUand, pp. 281, 373, pi. 43, f. 4, 5 ; 
•Out. and Yal. xvi, p. 467. 
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Gonorhynehus ImacvdatuOy hraehypteruBy et oaudatuoy McClelLy loo. 
cit. pp. 281, 283, 373, 374, pi. 43, f. 2. (from H. B.’s MS.) ; *Ouy. 
and Val., xvi, pp. 414, 467. 

Flatycara nmuta^ McClell., Joiftn. A. S. of B., vii, p. 947, t. 65, 
f. 2a. and h ; and Ind. Oypr. pp. 300, 428, pi. 57, f. 2. 

? Flatycara Imorhynchusy McOleU., Oal. T. N H., ii, p. 587, pL 
xvi, f. 2. 

LtBcognathua rufuBy oUusuBj oremlatm et fmifcrmiBy Heckel, Bus- 
segger’s Beisen, i, pp. 1071, 1072, t. 8, f. 2 and 3 and ii, p. 262 
and iv, p. 387 c. fig. 

Flatycara notatay Blytli, Joura. A. S. of B., 1860, p. 161. 

OonorhynchuB gotflay McClellandi et Btenorhynchmy Jerdon, M. J. 
L. S., 1849, pp. 309, 310. 

Ga/rra CeylonensiBy Bleeker, Cobit. et Oyprin. Ceylon, p. 8, 1. 1, f. 4. 

Garra gotyla et lamtay Steind., Sitz. Ak. Wise., Wien., Ivi. t. 2. 

,, malaharicay Day, Proc. Zool. Soc. 1865, p. 297 and Fisbes 
of Malabar, p. 205, pL 15 1. 

Garra gotyhy Day, Proc. Zool. Soc. 1867, p. 288 (snout covered 
with pores and having a deep depression across it). 

Garra Jerdoniy Day, loc. cit. (snout smooth, neither pores nor de- 
pression). ^ 

Garra altay Day, loc. cit. (Back elevated). 

DiBCognathuB lamtay Gunther, Catal., vii, p. 69 ; Day, Pro. Zool. 
Soc. 1869, p. 554. 

FiBCognathuB macrocliiry Gunther, ibidem vii, p. 70. 

Knl hora/oay Tam. “ The stone Ophiocephulus, Pandi-pakhcy Can.” 
Korqfi-Jcacliy Hind. 

B. m, D. i, P. 15, V. 10, A. I, C. 17, L. 1, 32-36, L. tr. 4J-5. 

Length of head \y of caudal height of body } of the total 
length. 

Eyes : — directed slightly upwards and outwards. Diameter ^ of 
length of head ; 3 J diameters from end of snout : 2^ diameters apart. 

Snout very diversified, either smooth, or covered with pores, 
and having or not having a deep transverse depression. 

Fins. — The dorsal arises midway between the snout and the base 
of the caudal, and anterior to the origin of the ventral. The pec- 
toral extends to beneath the first third of the dorsal. Caudal lobed. 
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Colours. — Qreenish, with a bluish green band along the centre of 
the body and extending along the middle of the caudal fin. Ab- 
domen yellowish green. Fins yellowish, stained darker at their 
margins. In specimens from the Tennasserim Provinces a black 
spot exists at the base of each dorsal ray. " 

Habitat. From Syria throughout India and Ceylon to the Ten- 
nasserim Provinces, and likewise found in Abyssinia. It attains 
6 inches in length. 

IV. Genus — Labeo, Cm, PI. IX, f. 4 a, h. 

Rohita^ pt, Cuv. and Val. — TyJognathus^ Heckel. — Hypseloharhusy 
Diploeheilus, Diplocheilichthys, Lohocheilas^ I^Kkitichthya^ Mondias, 
Uchismatorhyiichusj et Gohionichthys^ Blcekor. 

Body elliptical or moderately elongatfid^ abdomen rounded^ mouth some- 
times anterior hut mostly inferior y transverse and demi~ovah Lips Ihiclc, 
covering the jawSy one or both having an inner transverse fold, A soft 
and moveable horny covering loith a sharp margin on the inner edge of 
one or loth lips. Snout roundedy generally projecting beyond the mouth 
and covered with tuberclesy and sometimes having a lateral lobe or pro- 
jection, Babels smMy four or two : if only one pair y they are on the 
maxillay the second being on the snouty or they may be absent. Pharyngeal 
teeth hooked and in three rowSy 5, 4, 2 - 2, 4, 5. Dorsal Jin elongated y 
or of moderate lengthy destitute of any osseous rayy and arising anterior 
to the commencement of the ventral. Anal short. Scales large, moderate, 
or of small size. Lateral line running along the median line of the tail. 
Gill rakers short. 

Dr. Qiiiither sub-divides this genus into Labeo in which the 
dorsal fin has ‘‘more than nine branched rays,” whilst Tylognathus 
has “ not more than nine branched rays” ; his reason for this artifi- 
cial division being because “by uniting those two genera, I 
should^ have been obliged to abandon the character of a long or 
short dorsal fin for the definition of other very natural genera of 
Cyprinoids.” 

Geographical distribution. Throughout the fresh waters of the 
plains of India, Ceylon and Biumiu. 


15 
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Synopsis op Sfeoibs. 

1. Ldbeo nanMna^ D. L. L 41—44, L. tr* 7J/8, 4 Bar- 

bels. Assam and Bengal, 

2. „ fimlriatus^ D. !• 44 — 47, L. tr. 4 bar- 

bels. Southern India to Orissa^ and %n Kxstna to 
the Deccan, 

*3. „ nancar^ D. 4 barbels. N. E, part of Bengal, 

4. „ calbasu^ D. 1* 40 — 44, L. tr. 7J/9, 4 bar- 

bels. Throughout India and Burma, 

6. „ eurcMt, It. L. 1. 64—80, L. 4 bar- 

bels. Orissa^ Bengal and Burma, 

6. ,, hontiusy D. L. 1. 38 — 40, L. tr. 9/8, 4 barbels. 

8, India, 

7. „ nigrescensy D. f^y L. 1. 36, L. tr. 6/7, 4 barbels. 

Canara, 

8. „ Dussumieriy D. L. !• 53 — 55, L. tr. 4 bar- 

bels. Western coast of India and Ceylegs, 

9. „ roitUy D. L. 1. 41, L. tr. 4 barbels. Orissa^ 

Bengal and Burma, 

*10. „ moraluy D. 53;^, 1- 31 (?) 4 barbels. Bengal. 

11. „ Nashiiy D. L. 1. 41, L. tr. 7i/6. No barbels. 

A black lateral band. Coorg, 

12. „ ricnorhynchusy D. y*^, L. 1. 42 — 44, L. tr. 8/9. One 

pair of maxillary barbels. Bengaly OrissUy Hima- 
lay any Nepaul and Afghan ranges. 

13. „ falcatusy D. 2/11, L. 1. 43, L. tr. 8J/7J. One pair of 

maxillary barbels. Bengaly Assamy Sihkim, 

♦14. „ diplostomusy D. 13, L. 1. 45, L. tr. 8/7. One pair of 

maxillary barbels. Cashmere, * 

15. „ pangusiay D. 3/10, L. 1, 40, L. tr. 7j/7. One pair of 

maxillary barbels. Bengal and Cachar, 
striolatusy D. 3/9, L.l. 60, L. tr. 12/14. One pair of 
maxillary barbels. Central India, 
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17. Laheo hieolor, D. 2/10, A. 2/5, L.l. 43, L. tr. 81/7*. Ono 
pair of barbels, colours uniform. N. W. Fro« 
vinoes. 

*18. „ kaiprua, D. 12. Barbels absent. Deeean- 

19. „ am«, D. 3/9, L. 1. 38 — 40, L. tr. 7*/7. One pair of 

maxillary barbels, orange colour. Omtinent of 
India. 

2Q* $t I>. 3/9, L. 1. 40 — 42, L. tr. One pair of 

maxillary barbels. Silvery! India and Burma. 

*21. „ tnullya^ D. 11. Deccan. 

1. LaBEO NAKDi;g|. ^ 

Cyprinue nandina^ Ham. Bucb., Fish. Ganges, pp. 300, 388, 
pi. 8, f. 84. 

Cirrhinm nandina et macromtm^ McClell., Ind. Oyp. pp. 265, 
269, 318, 319, pL 41, f. 1. 

Rohita nandina^ Cuv. and Val,, XVI, p. 244, pi, 473. 

Laleo nandina, Giinther, Catal. VII, p. 51. 

„ macronotua, Gunther, loc. cit. VII, p. 52. ’ 

Nandin, Beng. 

B. III. D. P. 15, V. 9, A. 2/5, 0. 19, L. 1. 41-44, L. tr. 

7*/8. 

Length of head 2/9, of caudal 1/6, height of body 1/4 of 
the total length. 

Eyes. — Diameter 1/5 of length of head, 1* diameters from end 
of snout. 

Snout obtuse, slightly projecting beyond tho jaws, no lateral 
lobe : a ^w fine pores on snout. Lips thick and fringed, with a 
distinct inner fold above and below. Four short barbels. 

Fins. — This species forms with D. 26 Laheo nandina, and with 
D. 24 Laleo macronotue, which, however, I believe, Hamilton 
Buchanan was quite correct in considering as mere varieties. 
Dorsal hn low, cc)j|dal forked. 

Lateral line. — From 4* to 5 rows of scales between it and the base 
of the ventral fin. 

Colours. — Dark greenish above having a coppery gloss, and whi- 
tish below. 

Habitat. — Bengal and Assam ; it attains three feet in length. 
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McClelland obseiTes of the variely withD. 26 (which he considered 
a species”) * I think I have met with it in the Brahmaputra as high 
as Qowhati, but it disappears where the currents become rapid, 
and the water more cool and clear. Buchanan found it very abun- 
dantly in the marshes adjacent to the ruins of the ancient Gour, 
on the northern side of Bengal, where it usually attains two or 
three feet in length, and is a well flavoured and wholesome fish.’ 
Of the second variety with D. 24 he remoiks ‘ till individuals Lfiiet 
with in Assam in March were found in sandy streams which they 
had entered probably for tlie purpose of spawning. They are sel- 
dom seen so high in the Brahmaputra as the rapids, and never, I 
believe, so low as to codH within thp influence of the tides, which 
effect a change by the deposit of mud instead of sand, no less re- 
markable in the bottoms and banks of rivers, than in the character 
of the fresh water-fishes, which are found within their influence,’ 
(p. 319.) 


2. Labeo fimbriatus. 

Cyprinus fimhriatm, Bloch, XII, p. 50, pi. 409. 

JRohita fimhriatay Cuv. and Val., XVI, p. 271. 

Itohita LeschenauUii^ Cuv. and Val., XVl, 2C1. 

Varicorhinus hobree, Sykes, Trans. Z. S. II, p. 355, pi, 61, f. 3. 

Cirrhimis fimhriatusf' Jerdon, M. J. L. and S., 1819, p. 304. 

Cirrhimis LeschenmtUiif' Jerdon, loc. cit. p. 305. 

Labeo jimbriatm^ Giinther, Catal., VII, p. 53. 

Labeo Leschenatdtii, Gunther, Catal., VII, p. 53. 

Ven-candee^ Tam. ; Ruchv, and GandmienUy Tel. ; JBahrum^ Ooriah ; 

B. III. D. P. 15, V. 9, A. 2/5, C. 19, L. 1. 44-47, L. tr. 
9-10/8-9. • % 

Length of head 2/13, of caudal 1/4, height of body 2/7, of dorsal 
fin 2/1 1 of the total length. 

Eyes. — Diameter 1/5 of length of head ; 1-i diamotera from end of 
snout ; 2 diameters apart. 

Snout obtuse, rather swollen and studded witUlninute pores, but 
destitute of a lateral lobe. Mouth transverse, and of moderate 
width, lips thick, continuous and having an inner fold above and 
below, botli fringed. A groove across tho chin. Eostral and maxil- 
laiy barbels short. 
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Teeth, — pharyngeal, 6, 3, 2 - 2, 3, 6. 

Fins. — Dorsal fin commences opposite about the 15th scale of the 
lateral line, its upper margin is concave. Caudal forked. 

Lateral line ; — 6 to 7 rows of scales between it and the base of 
the ventral fin. 

Colours. — Uniform, nearly black. 

Habitat. — Throughout the coasts of Southern India up to Orissa. 
Al^ in the Kistn% as high as Kurnool. It attains a foot and a 
half in length, and is good eating, t)ut bony. 

3. *Labeo nancau. 

Ct/vrinus nancar. Ham. liiich,. Fishes of Ganges, pp. 299, 387. 

*Cuv. and Val. XYI, p. 70. 

Cirt'hhim nancar^ ^McClelland, Ind. Cyp. pp. 266, 325. 

B. IIL D. 3/17, P. 18, V. 9, A. 8, C. 20. 

“The head is small, blunt, and oval * * tlio nose projects a 
little beyond the mouth, and is fleshy and bluntish * * with no 
tubercles nor large pores. * # The mouth is low, extends 
straight back, and is small. The jaws protrude in opening and 
aro nearly equal in length « # the lips are fleshy, the under one 
is erect * # the edges of the lips smooth * # with four minute 
tendrils.’* 

Eyes. — “ high, circular, and of moderate size.” 

Fins. — “The dorsal is behind the middle. , . The tail fin con- 
sists of two sharp lobos.” 

Lateral line — “ descends with a curve.” ^ 

Scales — “ large, equal.” 

^ Colours — ‘‘ above of a dark green, with a golden gloss and below 
white. The fins are dark coloured, and the eyes reddish.” 

Habitat. — “ The small rivers of the Gorakhpur district, such as 
the Gunggi. JLt does not aftain a greater weight than three 
pounds.” 

Whether this<<fish belongs to the genus Laheo is questionable. 
McClellaud did not obtain it, whilst Hamilton Buchanan 1^ no 
figure of it ; but as he places it between the Laheo calbasu and 
Laheo nandina^ I have, though with considerable doubt, referred it to 
this genus. 
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4. Labso oalbasu. 

CyprinuB calbam^ Ham. Buch., Fish. (J., pp. 297, 387, pi. 2, f. 83« 

Cirrhinm calhasUy McClelland, Ind. Cyp., pp. 265, 320. 

Cirrktna mioropogon^ Val. in Bel. Voy. Ind, Orient, p. 372, t. 3, f. 3. 

Rohita calhosUy *Cuv. and Val. XVI, p. 263 ; Bleeker, Verb.. Bat. 
Gen. XXV, Beng. and Hind. p. 131. 

Rohita Bela^igeriy Cuv. and Val., XVI. p. 255 ; Bleeker, 1. c. p. 132. 

Rohita Reynanldi^ Cuv. and Val., XVI, p. 247, pi. 474. 

Laheo velatus^ Val. in Cuv. Reg. An. 111. Poiss. pi. 93, f. 3. 

CirrhinuB affinis^ Jerdon, M. J. L. and S., 1849, p. 303. 

f Tylognaihus poreelluB^ Heckel in Hiigels Kaschmir, IV, p. 385. 

Laheo ealhasu eirporcellusy Giintber, Catal. VII, p. 54 ; Bay, Proc. 
Zool. Soo. 1869, p. 372. 

Nulla-gandu-menuy Telugu ; halhasu and hinda^ Beng. ; Kala~heime^ 
Ooriab ; Xga-tiek-pya^ Nga-noo-than^ and Nga-ong-tong^ Burmese. 

B. m. D. P. 19, V. 9, A. 2/5, C. 19, L. 1. 40 - 44 , L. tr. 
7i/9. 

Length of head 1/6, of caudal 1/5, height of the body 1/4, of 
dorsal fin 1/6 of the total length. - 

Eyes. — Diameter 1/5 of length of head, IJ to 2 diameters from 
end of snout, 2 J apart. 

Mouth of moderate -width, snout obtuse and depressed, with pores 
on it, but without any lateral lobe. Lips thick, fringed, with a 
distinct inner fold to each. Barbels four, the rostral slightly the 
longest, and about equal in length to the diameter of the orbit. 

Teeth, pharyngeal, crooked, 5, 4, 2 - 2, 4, 6. 

Fins. — Dorsal commences in advance of the ventrals, its upper 
margin somewhat concave. Caudal deeply forked. 

Lateral line : — 5i to 6 rows of scales between it and the base of 
the ventral fin. ^ 

Colours. — Blackish, sometimes many of the scales have a scarlet 
centre. Fins black, occasionally the end of tlie upper lobe of the 
caudal white. ^ 

Habitat. — Southern India, from the Kistna through Orissa, Ben- 
gal, and Burma. It grows to 3 feet in length ; were it not’ for its 
numerous bones, it would be excellent eating. 

6. IjABEO cubchitts, 

CyprinuB curchtuB^ curBa^ cutbu^ et gmiuBy Ham. Buch., Fishes of 
Ganges, pp. 289, 290, 292, 387. 
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Cirrhinus gonius^ McOl^Uand, Ind. Cyp., pp. 266, 825. 

Cyprinua (Laheo)eurchiuaeicurai8f McGleUand, Ind. Cyp., pp« 268, 
827, 329, pL 40, f. 3, pi. 38, f. 2 and 3. # 

Eohita gonius et curaU^ *Cuv. and Val., XVI, p. 259 and 'p. 265. 
Laheo microlepidotua^ Cuv. and Val., XVI, p.^52 ; Gunther, 
Gatal. VII, p, 60. 

Eohita chalyheata^ Cuv. and Val. XVI, p. 271 ; Blook^, Ver. Bat. 
Gen, XXV, Beng. and Hind. p. 133. 

Eohita microlepidota^ Gunther, Proc. Zool. Soc. 1861, p. 225. 

Laheo Duasumieri^ Cuv. and Val., XVI, p. 59 *? Giinther, Oatal, 
VII, p. 69.- 

Laheo curaa^ *Cuv. and Val., XVT, p. 361 ; Gunther, 1. c. p. 60. 
Laheo curehiuay ♦Cuv. and Val., XVI, p. 363. 

Laheo gonina^ Day, Proc. Zool. Soc. 1869, p. 372. 

Moaooy Tel. ; Curaua^ Ooriah ; Kurchi and Goniy -Beng. ; Cottrie^ 
Assam : Nga-pay^ Tennass. ; Nga-dane and Nga-hoOy Buimese. 

B. III. D. 2^, P. 17, V. 9, A. 2/5, C. 19, L. L 64—80, 

T 14-16 

L. tr.— . 

Length of head 2/11, of caudal 2/11, height of body J, of dorsal 
fin 2/1 1 of the total length. 

Eyes. — Diameter 2/9 of length of head, 1 i diameters from end of 
snout, 2 1 diameters apart. 

Mouth anterior and rather narrow ; snout slightly swollen, with- 
out lateral lobe, but with fine pores. Lips rather thick with a 
distinct inner fold above and below, whilst both are finely iringed. 
Bostral and maxillary barbels all short, but the latter the longest. 
Teeth, pharyngeal, with rathor flat crowns 5, 4, 2 - 2, 4, 5. 

Fins. — Dorsal commences much nearer to the end of the snout 
than to the base of the caudal fin, and rather anterior to the ven- 
tral. Caudal deeply forked. 

Scales — small, the number in the lateral line subject to great 
variation. 

Lateral line ; — 10 to 12 rows between it and the base of the ven- 
tral fin. 

Colours. — Greyish, scales darkest aftheir margins. 

Habitat.— From the Xistna river through Orissa, Bengtil ^nd 
Burma. It attains nearly 5 feet in length, but is rather indiffer- 
ent eating. 
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6. Labeo KOKTlUa. 

Cyprinm JdtktiuBy Jerdon, M. J. L. and S.| 1849, p. 302. 

Cirrhintu mhij^punctatns^ Jerdon, loc. cit. p. 303. 

Laheo kontius^'i>B,j^ Proo. Zool. Soc. 1867, p. 280, *Gunthor, 
Oatal., Vll»p. 55. 

Ctirrumtmnee candeB, Tam. 

B. III. D. 4/12, P. 15, T. 10, A. 3/5 0. 19, L. 1. 38—40, 
L. tr. 9/8. 

Length of head 1/6 to 1/7, of caudal nearly 2/9, height of 
body 1/4, of dorsal fin above 1/5 of the total length. 

Eyes. — Diameter nearly 1/5 of length of head ; 2^ to 3 diameters 
from end of snout ; 2^ diameters apart. 

Dorsal profile more convex than the abdominal. Muzzle blunt, 
truncated, covered with pores, and having a fieshy lateral prolonga- 
tion. Lips thick, with a distinct inner fold below, whilst the lower 
one is fringed. Snout overhanging the mouth. Opercles narrow. 
Four short barbels. 

Teeth, pharyngeal, plough shaped, 5, 4, 2 - 2, 4, 5. 

Fins. — Dorsal commences above the ventral and nearer the snout 
than the base of the caudal ; its upper margin is slightly concave. 
Caudal deeply lunated. 

Lateral line : — 5 rows of scales between it and the base of tlie 
ventral. 

Colours. — A general reddish or fleshy tinge, darkest along the 
back. In most of the specimens obtained from the Coloroon river, 
each scale had a red centre. 

Habitat. — Fivers along the base of the Neilghorries, and the 
Cauvery and Coleroon in all their branches down to the coast i It 
grows to 2 feet in length. 

7. Labeo nigiiescens. 

Day, Proc. Zool. Soc. 1870. 

B. III. D. 2/14, P. 15, V. 9, A. 2/5, C. 21, L. 1. 36, L. tr. 6/7. 

Ij^ngtli of head of caudal L height of body | of the total lengtli. 

Eyes. — Diameter ^ of lengtli of head, 2 diameters from the end 
of snout. 
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Snout gather swollen anil rounded^ and somewbat projecting over 
the lowe^ jaw ; a small lateral lobe ; glands over the whole of the 
snout. A very distinct labial fold both above and bel6w : a deep 
transverse groove across the chin ; lower lip deei)ly fringed. The 
rostral barbels reach to beneath the anterior margin of the orbit ; 
the maxillary to below its posterior third. 

Fins.— Upper margin of dorsal fin straight ; the pectoral ex- 
tends to the ventral, which latter hn reaches the anal. Anal ra- 
ther elongated anteriorly, and' if laid backwards it reaches the base 
of the caudal, which latter fin is dooi>ly forked. 

Scales. — Four and a half rows between the lateral line and base 
of the ventral fin. 

Colours. — Deep brown, each scale with a block spot at its base. 
Fins black. 

Habitat. — Mangalore. 

8. Labeo nussuMiEitr. 

Rohita Dtmumieri^ Cuv. and Val., XVI, p. 258, pL 475 ; Day, 
Fishes of Malabar, p. 207 . 

? Rohita Rouxii, Cuv. and Val. XVT, p. 270. 

Cirrhmm Liissumieri, * Jordon, M. J. L. and S. 1849, p. 304. 

Lahco Dusmmicrij CJiinther, Catal. VII, p. 59, 

,, Rotixii^ ^Gunther, 1. c. p. 55. 

Toolee^ Mai. 

B. III. B, P. 17, V. 9, A. C. 19, L. 1. 53-55, L. tr. 
8-9/9. 

Length of head nearly 1/7, of caudal 1/0, height of body above 
1/5, of dorsal fin 1/9 of tho total length. 

Eyes: — diameter 1/4 of length of head, 1 diameter from end of 
snout, and 2 diameters apart. 

Body elongated and compressed, the abdominal profile rather 
more convex than the dorsal. 

Mouth of moderate width and somewhat inferior, surrounded by 
fle&hy, fringed lips, having a distinct inner fold above and below, 
but no lateral lobe. Numerous pores on the lips and snout, « ex- 
tending posteriorly as far as the orbits, and below the nostrils. 
Barbels four, minute. 


16 
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Fins. — Dorsal commences somewhat in advance of the ventrals, 
its upper edge being concave. Caudal deeply forked. 

Lateral line : — 5 rows of scales between it and the base of the 
ventral fin. 

Colours. — Greyish, lightest beneath, scales edged with a darker 
shade. A dull diffused daik spot on either side of the tail. Fins 
dusky. 

Habitat. — ^Eivers of south Malabar, Ceylon and perhaps Bombay. 

It grows to about 13 inches in length. 

The Ldbeo Eouxii comes from Bombay ; it is said to have 46 scales 
only along the lateral line and to resemble L. gonim (= Z. curchius), 
but the dorsal profile to be more elevated, the mouth more pointed 
and the caudal more forked. 

9. Labeo RoniTA, PI. IX, f. 4 a. b. 

Cyprinus roMta^ Ham. Buch., Fish. Ganges, 301, 388, pi. 36, 
f, 86 ; McClelland, Ind. Cyp. pp. 266, 321, pi. 41, f. 2. 

Mohita Buchanani, Cuv. and Val., XVI, p. 251 ; Blooker, Verb. 
Bat. Gen. XXV, 1853, Hind. andlBeng. p. 133. 

Laheo fimhriatm^ Cuv. and Val. XVI, j). 353. 

Bohita Bengaliensis, and Valenciennes Bleeker, 

Ldbeo Beynauldiy C. and V. XVI, p. 351. 

Laheo Lussumieri, C. V. XVI, p. 350. 

Laheo rohitaj Gunther, Catal. VII, p. 55. 

Rtihuj Ooriah; Ruee, Beng. ; Nga-mijit-chifi^ and Nga~ynyii-taan~neo 
Burmese. 

B. III. D. jIjj, r. 17, V. 9, A. 2/5, C. 19, L. 1. 41, L. tr.f . 

Length of head 1/5, of caudal 1/5, height of body 2/7, of dor- 
sal fin 1/7 of the total length. 

Eyes: — diameter 2/9 of length of head ; 1|- diameters from end 
of snout ; 3 diameters apart. 

Profile of back more convex tlian that of the abdomen. Body 
moderately compressed. Mouth of moderate width, anterior. 
Snout obtuse, depressed, not swollen, but slightly projecting be- 
yond the lower jaw : no lateral lobe : lips rather thick, fr’inged, and 
with a distinct inner fold above and below. Maxillary barbels thin 
and short : the rostral arc said to be sometimes present. 

Teeth, pharyngeal, plough shaped, 5, 4, 3 - 3, 4, 5. 
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Fins. — Dorsal arises some distance in advance of the ventrals, its 
upper edge is slightly concave. Caudal lunate. 

Lateral line : — 6J- rows between it and the base of the ventral fin. 

Colours — uniform. 

Habitat. — Fresh- waters from Orissa through India to Burma, 
attaining three feet in length. 

Hamilton Buchanan observes that it is perhaps the moat excel- 
lent and valuable of all tho fresh water fishes of Bengal, where it 
is propagated with considerable care, but he considered those 
which are taken in the small and rapid rivers, by far the best for 
eating. McClelland also remarks that there are several varieties, 
no doubt the result of domestication. 

10. ’^^Laheo morala. 

Cyprinus morala^ Ham. Buch. Fish. Ganges, pp. 331, 391, pi. 18, 
f. 91 ; *McCleIl. Ind. Cyp. pp. 267, 326 ; Gray and Hardwicke, 111. 
Ind. Zool. 

Qyprinm paimm^ Ham. Buch., 1. c, pp. 332, 392. 

„ mmiha^ Ham. Buch., 1. c. pp. 332, 392, *Cuv. and Val. 
XVI, p. 439. 

Eohita morala* Cuv. and Val. XVI, p. 263: 

Laheo morala^ Gunther, Oatal. VII. p. 56. 

Moralaj Beng. 

B. III. D. P. 16, V. 9, A. 3/5, 0. 19, L. 1. 31 (in figure). 

Length of head 1/4,*^ height of body 1/4 of the entire length, 
according to the figure. 

Eyes : — ‘‘ High flat and of moderate size in the figure they are 
situated rather posterior to the centre of the length of the head. 

The lips are thick, the lower one being fringed. The (7. morala 
and O. pausius are stated to have “ minute*' barbels. Dr. Gunther 
says they are ‘‘ about as long as the eye," but as he does not ap- 
pear ever to have seen the species, his description is probably in- 
accurate, being taken from the figure in which they disagree with 
the text. Hamilton Buchanan also observes of the C. musiha that 

it differs from tho description of the morala in nothing but the 
want of tendrils, and those of the ^morala are so minute, that I have 
some doubts of their being a sufficient mark of distinction." (p. 333). 

Fins. — Jhe dorsal is before the middle and its edge forms a 
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concave curve, « « the pectoral fins are shorter than the head/’ 
Caudal lobed.* 

Colours. — Superiorly brownish green with many dark dots, 
. whilst inferiorly it is silvery. Head dotted on the nose. 

Habitat. — Bengal, in the Kosi river termed Faungsi, in the 
Ganges at Patna, musiha. It is said to attain the size of a small 
herring. 

Cyprinus angra H.B. pp. 331, 391 ; 0. (Bangana) HamiUoyni, Gray 
and Hard. ; Qohio angra McClelland, pp. 277, 354 ; *Cuv. and Val. 
XVI, p. 319 ; the Lassoem of the Assamese, is said to differ from 
the above in having two barbels and a broad longitudinal dark 
dotted stripe. It is found in tho Brahmaputra river, but McClel- 
land observes it has D. 10, L. 1. 35, L. tr. 14 to base of ventral fin ; 
the specimen, from which his description was drawn up, was appa- 
rently very similar to his Gohio isurus, 

11. LaBEO NASIIII. 

Barhm Nashii^ Day, Pro. Zool. Soc. 1868, p. 584. 

B. III. D. 3/11, P..15, A. 3/5, C. 19, L. 1. 41, L. tr. 7J/6. ‘ 

Length of head 1/5, of caudal 2/9, height of body 1/5, of dorsal 
fin 1/6 of the total length. 

Eyes : — Diameter 1/3 of length of head ; 1 diameter from end of 
snout ; li diameters apart. 

Mouth antero-inferior, the snouj slightly projecting, but having 
no pores, tubercles, nor lateral lobe. Lips not fringed, but there 
is a slight thickening on the jaws, not horny, but of a dark colour. 
No barbels. 

Teeth, pharyngeal, crooked, sharp, 5, 4, 3/3, 4, 5. 

Fins.— -Dorsal destitute of any osseous ray, commences anterior to 
the ventrals, its upper margin is concave ; caudal forked. 

Lateral line — proceeds to the centre of tho base of tho caudal ; 
4 J rows of scales between it and the base of the ventral. 

Colours. — Heddish brown along the back, abdomen silvery. A 
black band passes from the eye to tho centre of the caudal fin. A 
dark band along the middle third of the dorsal, and a dark edging 
to the caudal. 

Habitat. — Fraserpett at the foot of the Coorg Hills. ^It was sent 
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to me by Dr. Nash after whom I have named it. It attains 4 
inches in length. - • > 

12. Labeo bignobhyxchub. 

? Gyprinua muaiha, Ham. Buch., pp. 333, 392. 

Golfio rtcnarhynchuSy McClelland, Ind. Cyp., pp. 279, 363, pi. 55,* 
f. 1 ; *Cuv. and Val. XVI, p. 464. 

Labeo ricnorhynchuBy Giinthor, Catal. VII, p. 57 ; Day Proc. Zool. 
Soc. 1869, p. 373. 

Nepura, Assamese ; Kul-ha-batta Bengali. 

B. III. D. P. 17, V. 9i A. 2/5, C. 19, L. 1. 42—44, L. tr. 8/9. 

Length of head 1/6, of caudal 2/9, height of body 2/7, of dorsal 
fin 2/7 of the total length. 

Eyes : — diameter 1/5 of length of head ; 2 diameters fi:om end of 
snout and apart. 

Body moderately compressed, dorsal and abdominal profiles 
about equally 4 ionvex. 

Mouth broad, directed downwards, when the upper jaw is pro- 
truded ; snout overhanging the jaws and having a well developed 
lateral lobe. Lips rather thick and continuous, with an inner 
fold in their entire circumference, but most developed in the lower 
lip which also is fringed. Snout with a deep transverse depression 
I)ostorior to it, dividing the mucous pores on it from those on the 
forehead. Two very small maxillary barbels. ^ 

Teeth, pharyngeal, plough shaped 5, 4, 2/2, 4, 5. 

Fins. — Dorsal with its upper margin concave, its anterior rays 
being produced ; it arises midway between the end of the snout and 
base of the caudal. Caudal deeply forked, lower lobe the longest. 

Lateral line : — 6 to 6J- rows of scales between it and the base of 
the ventral fin. 

Colours. — Greyish, darkest along the back, each scale tinged with 
red. Fins with a reddish tinge. The outer edge of the dorsal rather 
stained. « 

Habitat Cossye river and the Himalayan and Nepaul regions, 
as well as Assam and Afghanistan. 

The Gyprinua potaily Sykes, p. 354, may possibly belong to this 
species. 
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13. Labso faloatus. 

^CyprinuB {Bangana) falcata, Gray and Hard. Ind. Zool. 

Oohio malacoBtomm^ McClelland, Ind. Gyp., p. 280. 

Laheo malacostomus^ Guv. and Val., XVI, p. 365. 

Laheo falcatuBy Giinther, Catal. YII, p. 58. 

B. III. D. 2/11, P. 17, V. 9, A. 2/5, C. 19, L. 1. 4^, L. tr. 8^/7 

Length of head 2/11, of cjaudal 2/11, height of body 2/9 of the 
total length. 

Eyes : — diameter 1/6 of length of head, 3 diameters from end of 
snout ; 2 diameters apart. 

Snout obtuse, projecting, with a distinct lateral lobe, mouth 
broad, directed downwards when the upper jaw is protruded. A 
distinct inner fold in the entire circumference of both lips, the 
lower of which is the thickest. One pair of short maxillary barbels. 

Fins. — Dorsal commences midway between the end of the snout 
and the posterior end of the base of the anal fin, its upper margin 
concave. Caudal deeply forked, its lower lobe the longest 

Lateral Hue : — 4J rows of scales between it and the base of the 
ventral fin. 

Habitat. — Bengal, Assam and Sikkim. It attains three feet in 
length. 

14 . *Labeo diplostomus. 

# 

Varicorhinm diplostomiis^ Heck., Fish. Oaschmir, p. 67, t. 11. 

Laheo diplostomus^ *Guy. and Val., XVI, p. 360 Giiuthor, Oatal. 
VII, p. 57. 

Tylognathus Valenciennesti, Heckel, in Hugel’s Roise &(ir., IV, p. 
378 and in Russeggers Reisen, II, 3, j). 283 (no description). 

B. ni. D. 13, P. 8 (?) V. 10, A. 8, C. 17, L. 1. 45, L. tr. 8/7. 

Length of head 1/6, height of body 1/5 of the total length. 

Eyes — small, situated before middle, of the length of the head. 

Snout obtuse, projecting over the mouth and having a small 
lateral lobe. Some pores on the snout, mouth broad : lips thick, 
continuous, with an inner fold in their entire extent, but most 
developed on the lower lip which also is fringed. Two small 
maxillary barbels. 

Fins. — In the single individual of 9 inches in length the upper 
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margin of the dorsal appears a little convex (?) ; caudal slightly 
forked. 

Lateral line : — 7 (?) rows between it and the base of the ventral fin. 

Colours : — Uniform. 

Habitat : — Oa^more. 

My opinion's that the above is the laleo ricnorJiynchus^ 
McClelland, but unable to obtain a Cashmerean e^camplo, I have 
left it as a doubtful species ; the following appear to be the chief 
points of r eputed differences between the two : 

Laheo diplostomus — eyes situated before the middle of the length of 
the head, caudal fin slightly forked, the length of the middle rays 
being one half of that of the longest outer ones. 

Labeo ricnorhynchua — eyes situated in or a little behind the middle 
of the length of the head, caudal fin deeply forked, the length of 
middle rays beMg two-sevenths of that of the longest outer ones. 

15. Labeo paxousia. 

Cyprinua panguaia^ Ham. Buch., Fishes of Ganges, pp. 285, 386 ; 
’*^Cuv. and Val. XVI, p. 429. 

Gobio panguaia^ McCleU., Ind. Cyp., pp. 279, 362, pi. 42, f. 1, (from 
H. B.’s MS.) 

Labeo panguaia^ Gunther, Catal. VII, p. 58. 

B. ni. D. 3/10, P. 15, V. 9, A. 2/5, C. 19, L. 1. 40, L. tr. 7-J/7. 

Length of head 2/11, height of body 2/9, length of caudal 1/5 
of the total length. 

Eyes: — diameter 2/7 of length of head, IJ diameters from end 
of snout. 

Body rather compressed. Mouth narrow, snout with some large 
pores on its anterior surface ; it is obtuse anteriorly, projecting over 
the jaws, and has a distinct lube on either side. Lips rather 
thick, with a distinct inner fold in their entire circumference, but 
no fringe. One pair of small maxillary barbels. 

Fins. — Upper margin of dorsal fin concave. Caudal deeply forked. 

Lateral line : — 4^ rows of scales between it and the base of the 
ventral fin. 

Colours : — Uniform. 

Habitat. — ^Bengal and Cachar. Attains 8 inches in length. 
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16. LabEO STBIOLATU8. 

Tylognathua atriolatuSy Gunther, Catal. VII, p. 62. . 

B. in. D. 3/9, P. 17, V. 9, A 2/5, 0. 19, L. 1. 60, L. tr. 12/14. 

Length of head 2/11, height of body 2/5 of the total length. 

Eyes : — diametor of length of head, 1 J diameiiflib from end of 
snout, 2 diameters apart. 

Snout thick and somewhat projecting beyond the lower jaw, but 
without aiLy lateral lobe. Interorbital space convex. A moderately 
sized majcillary, but no rostral barbels. 

Fins. — The dorsal commences somewhat in advance of the ventral 
and nearer to the end of the snout than to the root of the caudal. 

m 

Lateral line : — 9 rows of scales between it and the base of the 
ventral fin. 

Colours : — Silve:fy, darkest above. 

Habitat. — Poona, Nagpore. 

The Gyprinm joalius amd pausio H. B. pp. 316, 317, 389; 
McClelland, Ind. Cyp., pi). 267, 327, pi, 42, f. 6, (from H. 
B.’s MS.) ; *Cuv. and Val. XYI, pp. 264, 401 ; appear probably 
to belong to this species, only Buchanan states that it has a 
black crescent shaped mark on either side of the tail. It comes 
from N. E. Bengal. 

1 7. Labeo nicoLOR. 

Golio licoloTy McClelland, Ind. Cyp., i)p. 278, 360, t. 40, f. 1. 

Gymnostomus hicolor* Gunther, Catal. VII, j). 374. 

B. III. D. 2/10, P. 18, V. 9, A. 2/5, C. 19, L. 1. 43, I#tr. 8J/7J. 

Length of head 1/6, of caudal 1/5, height of body 1/5 of the 
total length. 

Eyes diameter 2/7 of length of head, 1^- diameters from end 
of snout, 2 diameters apart. 

Snout overhanging the mouth, but not swollen, a small lateral 
lobe. A few indistinct pores between eye and snout. Lips continuous, 
with an indistinct inner fold to the upper, but distinct to the lower 
lip which is thick, reflected away from the lower jaw and covered in- 
ternally with papilhe ; mouth transverse, inferior. A horny cover- 
ing to inside of lower jaw. A pair of short barbels to the maxilla. 



127 


1871.] l^,T^ei.j^^Monograph of Indian Cyprinida. 

Fim^gl^The height of the dorsal fin equals the length of the head, 
its upper margin is very concave, it commences before the ventrala 
and midway between the snout and the posterior extremity of the 
base of the anal fin. Caudal deeply forked, lower lobe the shortest. 

Teeth, pharyngeal, plough-shaped 5, 4, 2/2, 4, 5. 

Scales : — Tilrows between the lateral line and the base of the 
ventral fin. 

Colours : — silvery, darkest in the upper half of the body ; some- 
times the scales are spotted with red. 

Habitat. — N. W. Provincesfand Assam in clear streams. It is 
termed Mohaylee and Gaywah in Hindoostanee at Hurd war and 
Saharuiipore. 

It appears to strongly resemble Gohio anisurua, McClelland, 
which, however, is said to have 39 scales in the lateral line, a 
rough porous snout, and the lower lobe of the caudal to be the 
longest; see Cirrhina aniaura^ p. 136. 

18 . *Labeo kawrus. 

Climdrostoviia kawrm^ Sykes, Trans. Zool. Soc., II, p. 358, pi, 62, 
f. 2. 

fi. III. D. 12, P. 16, V. 9, A. 8, C. 19. 

Height of body above J of the total length. 

Judging from the figure, the ejQ is in tho posterior half of the 
head. The snout overhangs the mouth. It is said to have no 
tubercles or barbels. 

Fins,— Dorsal arises in advance of tho ventral. Caudal forked. 

LateraJune — badly marked. 

Colours. — Back reddish-green grey, silvery below. Fins with 
tho extremity of the rays tinted reddish. 

Habitat. — Beema river at Seedataik^ attaining a foot in length. 

19. Labeo ariza. 

Cyprinua ariza^ Buchanan’s journey through Mysore, HI, p. 344 ; 
pi. 31, and Fish. Ganges, pp. 286, 386. *‘McClell., Ind., Cyp., pp. 
279, 357. *Cuv. and V^., XVI, p. 430. 

Gohio HamiUonii et hovaniusj Jerdon, M. J. L.and S., .1849, p. 307. 

? Clwndroatoma aemivelatuSf Ouv. and Val., XVil, p. 402 ; *Gun- 
ther, Catal., VII, p. 76. 

Tylognathua ariza^ Gunther, Catal., VII, p. 63. 
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Kinda-meen^ and Ooal-arinzoL-eandee^ Tom. ; Ariza^ Tel. 
hotta^ Beng. 

B. III. D. 3/9, P. 18, V. 9, A. 2/5, 0. 19, L. 1. 88—40, L. tr. 
7i/7, Vert. 17/15. 

Legigth of head 1/5, of caudal 1/4, height of body 2/9 of the 
total length. 

Eyes : — diameter 1/4 to 1/5 of length of head, 11 diameters j&om 
end of snout, 11 diameters apart. 

Snout moderately projecting beyond the jaws, lateral lobe not 
developed ; lips rather thick, the tower being slightly ^ringed. 
Snout occasionally covered with large mucous pores. Two minute 
maxillary barbels. 

Teeth, pharyngeal, 5, 4, 3/3, 4, 5, i)lough-Bhaped. 

Fins. — Origin of dorsal considerably in advance of the ventrals, 
nearer the snout than the base of the caudal, upper margin con- 
cave ; caudal deeply lobed. 

Lateral line : — 5 rows of scales between it and the base of tlie 
ventral fin. 

Colours. — Orange, with the fins of a reddish tinge. 

Ilabitat. — Rivers of India. Said to attain a foot in length, also 
found near Calcutta. 


20. Labeo boga. 

• 

Cyprinus hoga^ Ham. Buch., Fish. Ganges, pp. 286, 386, pi. 28, 
f. 80, *Cuv. and Yal., XVI, p. 432. 

Gohio hoga^ Model]., Ind. Cyp-, pp. 278, 361 ; Bleeker, Vorh. Bat. 
Gen. XXVI, Beiig. and Hind. p. 134. . 

Gohio augraoidcB^ Jerdon, M. J. L. and S., 1849, p. 307. 

TylognathuB hoga^ Giinthcr, Catal., Yll, p. 64, 

B. in. D.'3/9, P. 19, V. 9, A. 2/5, 0. 21, L. 1. 40—42, 
L. tr. 7-8/5. ^ 

This fish is similar to L, ariza of which it might be considered 
a variety ; but both are found in Southern India in the same 
localities ; and the colour alone at once demonstrates the species 
when in a &esh state. 

The lateral lobe to the snout may be slightly more apparent 
in this species and the eye is slightly behind the middle of the 
length of the head. 
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Ooloipi silvery. At Mandalay the specimens ^had a distinct 
blockmark at the posterior end of the lateral line. 

Habitat. — Fresh waters of India and Burma. 

The Chondrostoma DuvaucelUi^ Ouv. and Yal.^ maybe identical with 
the present species. 


. 21. *Labeo mullya. 

Chondrostoma mulhja^ Sykes, Trans. Zool. Soc., II, p. 359, pi. 
62, f. 3. 

Oymnoatomm mullya^ ’*^Gunther, Catal., VII, p. 76. 

B. m. D. 11, P. 16, V. 9, A. 8, 0. 19. 

Body subcylindrical, head short, obtuse, snout projecting. 

Fins. — Dorsal situated a little before the centre of the fish, and 
slightly before the ventral. j[]!audal lunate. 

Colours. — Some carmine spots about the head, general colour 
dark olive with a play of faint red and copperas-green some- 
times on the scales ; the fins have a faint orange tint at their 
extremities. 

Habitat. — Beema river at Downde, it attains 6 inches in length. 

5, Genus — Osteochilus, Gunther^ PI. IX, f. 5. a, 5. 

EoMta sp. Cuv. and Val. 

Abdomen rounded. Mouth of moderate widths directed more or lees 
downwards ; lips thicJcenedy continuous^ f ringed or crenulatedy hut the lower 
is reflected from off the mandihhy leaving it uncovered in the form of a sharp 
and hardy transverse, prominence. No tubercle at ^mphysis. Snout ob- 
tusely rouMed, Barbels generally four. Pharyngeal teeth generally 
5, 4, 2/2, 4, 5. Dorsal fin without osseous rayy with a moderate number 
of branched ones {10 to about 20), commencing in advancetof the ventrals. 
Anal with few rays, Seales of moderate^ or small size. Lateral line 
passing to the centre of the base of the caudal Jin, Gill raters short. 

Geographical distribution, Burma and E. I. Archipelego. 

Synopsis of species, 

1. Osteochilus rosteUatus, D. h 55, 4 barbels, colours 

uniform. Burma, 

2. Osteochilus Neilli, D. A. 2/5, L. 1. 34 ; 4 barbels. A 
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darkish band near commenoement of lateral line, and a dark mark 
before base of caudal fin. Burma. 

' *3. Oateoehilm cephaluB^ D. 3/13, A. 3/6, L. 1. 36 ; 2 barbels. 
Colours uniform. Begu. » 

1. OSTEOGHILUS hostellatus. 

Rohita rostellatus^ Cuv. and Val., XVI, p. 256. 

Roliita lineata^ Cuv. and Val , XVI, p. 260. 

Rohita chalyheata^ Cuv. and Vul., XVI, p. 271. 

Labeo chalybeatus^ ^Giintlier, Catal., VII, p. 60. 

B. III. D. 2|^8, P. 21, V. 9; A. 3/5, C. 29, L. 1. 55, L. tr, 9/10. 

Length of head nearly 1/5, of caudal 2/9, height of body 2/7, 
of dorsal fin 2/1 1 of the total length. 

Eyes: — diameter 2/7 of length of head, IJ diameters from end 
of snout, 2 diameters apart. 

Snout overhanging the mouth which is transverse and not very 
wide, lips reflected from off lower jaw leaving its sharp edge ex- 
posed ; both lips fringed and glandular. No lateral lobe to the 
snout. A distinct inner fold to the upper lip. Four short barbels. 

Fins. — Dorsal arises considerably nearer to the snout, than to 
the base of the caudal, and much in advance. of the ventrals ; its 
upper edge is straight. Caudal deeply forked. ^ 

Lateral line : — 6 J rows of scales between it and the base of the 
ventral fin. 

Colours : — silvery, the edges of the scales darkest. 

Habitat. — Irrawadi and Salween rivers in Burma. Tlie species 
attains 2 feet in ler^h. ^ 

2. OsTBOOHILUS NEILLI. PI. IX, f. 5. a. 5. 

% 

Day, Proc, Zool. Soc. 1870, p. 99. 

B. III. D. P. 15, V. 9, A. 2/5, C. 19, L. 1. 34, L. tr. 5i/6i. 

Length of head nearly 1/5, of caudal 1/4, height of body 2/7, of 
dorsal fin 1/6 of the total length. 

Eyes : — diameter 2/7 of length of head, 1^ diameters from end 
of snout, 2 diameters apart. 

Body compressed. Snout rounded and smooth, it scarcely over- 
laps the mouth which is of moderate width. No lateral lobe. 
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Lips thin, and but slightly reflected ; they are both fnnged, with 
two, three, or more rows of wellileyeloped papillse, internal to 
their outer fringe. The rostral barbels do not reach the orbit, the 
maxillary extend tg beneath its centre. 

Teeth, pharyngeal, plough-shaped, 5, 4, 8/8, 4, 5. ’ ^ 

Fins. — The dorsal commences before the ventral, and much nearer 
to the snout, than to the base of the caudal, its upper border is 
somewhat convex ; caudal deeply forked. 

Scales : — 4J rows between the lateral line and the base of the 
ventral fin. 

Colours. — Greyish yellow, deepest superiorly, every scale being 
darkest at its base. A darkish spot near the root of the caudal 
fin, and another ill defined one near the commencement of the 
lateral Hne. Fins, yellowish orange, dorsal darkest at its basal half. 

Habitat. — Sittoung and Billing in Burma. The largest speci- 
men, out of seven, measures six inches in length. 


8. ’^^OsTEOCniLUS CEPnALTTS. 

cephalus, Cuv. and Val., XVI, p. 347, pi. 487. 

D. 3/13, P. 20, V. 9, A. 3/6, C. 19, L. 1. 36. 

Length of head 1/5, caudal about 2/9, height of body 1/4 of the 
total length. 

Eyes : — two diameters from end of snout. 

The dorsal profile is much more convex than the abdominal. 
Interorbital space convex. The snout scarcely projects beyond the 
jaws, it is rather swollen and has "many pores opening on its sur- 
face ; the mandible has a transverse free edge, with, thick lip, both 
upper and lower being fringed. One pair of short maxillary 
barbels, 

. Fins. — The dorsal (from the figure) commences in advance of the 
ventrals, its upper border is concave. The anal laid flat reaches 
the caudal. 

Colours. — Greenish with the base of each scale darkest. 

Habitat. — Pegu attaining one foot in length. 
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6. Genus — Oirehina, Cuv. and FaLy pt. PL IX. f. 6 a3., 

J)ang%la sp. Cuv. and YBlBf^Oyrene sp. Heokel. — Mrigala sp. 
Sleeker. — Crossochilvs^ pt. Gunther. 

Abdomm rounded. Snout depressed or ohimel^ rounded ^ with the 
soft coverings extremely thin. Mouth broad, transverse. Upper lip 
fringed or entire. Lower jaw rather sharp without any or with a thin 
Up, destitute of any horny covering, but having a small tubercle above the 
mandibular symphysis. Barbels small, four, two, or none. Dorsal fin 
rather short, moderate or long, without any osseous ray, and commencing 
in advance of the ventrals. Anal fin short, without a row of tiled scales. 
Pharyngeal teeth 5, 4, 2/2, 4, 5 or 5, 3, 2/2, 3, 5, Scales of large, small, 
or moderate size. Lateral line continuous, passing to the centre of 
the base of the caudal fin. Gill ralcers short. 

Geographical distribution. Fresh waters throughout India, and 
Burma, and exton^ng onwards through the East Indian Archipelago. 

Synopsis of species. 

1. Cirrhina Kuhlii, D. 3/25, A. 2/5, L. 1. 39-40. Four barbels. 
Upper lip fringed. Tavoy, 

2. Cirrhina Berdmorei, D. 3/23, A. 2/5, L. 1. 31. Four barbels. 
Upper lip fringed. Tennasserim Provinces. 

3. Cirrhina Leschenaultii, D. A. 3/5, L. 1. 42. Foth bar- 
bels. Upper lip entire. Southern India, 

4. Cirrhina mr^ggla, D. 3/12, A. 3/5, L. 1. 43. Two barbels. 
Upper lip entire. Bengal and Burma. 

5. ^Cirrhina anisura, D. 3/10, A. 2/5, L. 1. 43. No barbels. 
Upper lip entire. Bengal. 

6. Cirrhina dyoheila, D. 3/10, A. 2/5, L. 1. 42. No barbels.^ 
Upper lip entire. Assam, 

7. ^Cirrhina dero, D. 13. A. 7. One pair of short maxillary 
barbels. Lips entire. Assam, 

8. ^Cirrhina sada, D. 13, A. 7. Four barbels, longer than the 
eye. Upper lip fringed. Assam. 

9. Cirrhina gohama, D. 3/8, A. 2/5, L. 1. 38 — 40. One pair of 
short rostral barbels. Upper lip fringed. Some black spots on 
body. Orissa and Bengal. 

10. Cirrhina latius, D. 3/8, A. 2/5, L. 1. 39. Four iBiferbels. 
Upper lip fringed. Northern Bengal, Nepaul and Assam. 
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11. CirrMna diploehiluBy D. 3/8, A. 2/6, L. J. 36 — 39. Pour 
barbels. Upper lip fringed. Oashmite. 

12. Cirrhina lata, D. A. 2/5, L. 1. 36 — 38. One pair of 
short maxillafy barbels. Upper lip fringed. Bengal and Orissa, 

13. ^ Cirrhina mosario^ D. 10, A. 7, L. 1. 37. No barbels. Upper 
lip fringed. Assam, 

14. Cirrhina reba^ D. g—* A. f, L. 1. 35 — 38. One pair of short 
rostral barbels. Upper lip indistinctly fringed or entire. Through^ 
out India, 

15. Cirrhina isurus, D. |. A. f. L. 1. 36. One pair of moder- 
ately long rostral barbels. Upper lip very distinctly fringed. 
Bengal and Assam, 


1 . Cirrhina kuhlii. 

Bangila Kuhlii^ Cuv. andVal., XVI, p. 231 ; Bleeker, Pirod. Gyp. 
p. 197 and Atl. Ich. Cyp., p. 44, t. 16, f. 1 ; *Gunther, Catal., VU, 
p. 39. 

B. III. D. 3/25, P. 15, V. 9, A. 2/5, C. 19, L. 1. 39—40, L. tr. 
7/7—9. 

Length of head 1/7, of caudal nearly 1/5, height of body 1/5, of 
dorsal ^ 1/6 of the total length. 

Eyes diameter 1/3 of length of head ; 1 diameter from end of 
snout. 

Mouth transverse, sub-inferior, with snout slightly depressed, 
rounded. Upper lip fringed, a small tubercle above the symphy- 
sis of the lower jaw inside the mouth. MaxiUary barbels as long 
as the orbit, and longer than the rostral pair. 

^ Teeth, pharyngeal, plough-shaped, 5, 4, 3/3, 4, 5. 

Fins. — Dorsal without osseous ray, commencing opposit^^ the 
ninth scale of the lateral line, and at the beginning of the second 
third of the total length. Upper lobe of the caudal the longest. 

Lateral lino ; — five rows of scales between it and the base of the 
ventral fin. ^ 

Colours. — Silvery, some of the scales with dark spots at their 
bases forming rows, or horizontal bonds. Fins orange, the edges 
of the caudal stained. 

Habitat. — Tavoy where it does not appear to be uncommon. 
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Seydral speoimens, personally obtained there, measured up to ten 
inches in length. 

^ 2. CianniNA derdmohei. 

Dangtla Berdmorei^ Blyth, J. A. S of Bengal, 1860, p. 162 ; Day 
Proc. Zool. Soc. 1869, p. 554. 

B. III. D. 3/23, y. 9, A. 2/5, L. 1. 31, L. tr. 6/? 

Length of head 1/5, of caudal 1/4, lieight of body 1/4, of dor- 
sal fin 2/13 of the total length. 

Eyes : — diameter 2/5 of head ; 3/4 of a diameter from end of snout. 

Pores on front of snout and of a large size. A distinct tubercle 
above symphysis. Eostral barbels equal the length of the orbit, 
the maxillary ones are shorter. Lower lip rather thick, distinct 
from the upper, which last is not fringed. 

Fins. — Dorsal arises in the commencement of the second third of 
the total length. The pectoral does not quite reach the ventral. 
Caudal deeply forked. 

Scales : — three and a half rows exist between the lateral line and 
the base of the ventral fin. 

Colours : — uniform in spirit. 

Habitat. — Tennasserim Provinces of British Burma. 

3. CinrJIINA LESCIIENAULTII. 

fCyprimis cirrhostis, Bloch, XII, p. 52, t. 411. 

Langila Lesc1iena%iltiij Cuv. and Val., XVI, p. 235, pi. 471. 

Cirrhina Blochii^ Cuv. and Val., XVI, p. 290. 

Cirrhinus Cuvierii^ Jerdon, M. J. L. and S., 1849, p. 303. 

Cirrhina LeschenauUii, Giinther, VII, p. 36. 

Vcnhendi^ Tam., Arttzuy Tel. 

B. m. D. P. 19, V. 9, A. 3/5, 0. 19, L. 1. 42 — 44 , L. 

9/9, Vert. 21/17. 

Length of head 1/6, of caudal 1/5, height of body 2/15 of the 
total length. 

Eyes: — diameter 2/7 of length of head ; 1|- diameters from ont 
of snout ; 2 diameters apart. 

Maxillary extends nearly to below anterior margin of the orbit. 
Some fine pores on the snout. Xtostral barbels longer than maxil- 
lary ones. 

Teeth — Pharyngeal teeth plough-shaped and with their sides 
serrated, 5, 4, 3/3, 4, 5. 
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Fins. — Dorsal arises in the adult considerably in advance of the 
ventrals, and midway between the snout and the posterior portion 
of the base of the anal fin ; upper margin of fin concave. Pectoral 
falciform. Caudal deeply forked or lunated, the centre rays being 
about the length of the outer ones. 

Scales : — in straight rows, 6 J between lateral line and the base of 
the ventral fin. 

Lateral line : nearly straight. 

(Mours. — Silvery, every scale having a red centre, except along 
the abdomen whore they are of a dirty yellowish white. Dorsal 
and caudal stained with grey, also the outer end of the anal and 
pectoral. A darkish line after death is seen along the centre of 
rows of scales. 

Habitat. — Godavery, Kiatna and Cauvery rivers, and generally 
in Southern India. Grows to 1^ feet in length. Is a very active fish 
and fair eating, but bony. 

4. CiRIiniNA MRIGALA, PI. IX. f. 6. al» 

Cypriniis mrigala^ Ham. Buch., Gang. Fish., pp. 279, 386, pi. 6. 
f. 79 ; MeCelland, Ind. Cyp., pp. 276, 350. 

Cirrhina rubripinms, Cuv. and Val., XVI, i). 288, pi. 479. 

? Cirrhina phunhea, Ouv. and VaL, XVI, p. 289. 

Cirrhinna mrigala, Cuv. and Val., XVI, p. 294 ; Gunther, Catal., 
vn, p. 35. 

Mrigala Bachananiy "^^Bleeker, Prod. Cyp., p. 226. 

Mirrgahj Ooriah; Mrigaliy Beng. ; Nga-hyin oxiii Nga-ggeiny Burm. 

B. III. D. 3/12, P. 15, V. 9, A. 3/5, C. 19, L. 1. 40—43, 
L", tr. 6J/8J. 

* Length of head 2/7, of caudal 1/5, height of body 1/4 of the 
total length. 

^yes : — diameter 2/7 of length of head. 

Small pores sometimes present on tho snout. 

The posterior extremity of the maxilla extends to nearly beneath 
the anterior margin of the orbit. Snout not tuberculatod. Bos- 
tral barbels only present, well develoi)ed and nearly as long as the 
eye. Opercle two-thirds as wido as high, greatest width of exposed 
portion of interopercle equals half the diameter of the eye. 

Teeth, — Pharyngeal teeth plough-shaped, 5, 4, 2/2, 4, 5. 

18 
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Pius.-rDorsal arises rather nearer to the snout than to the hase 
of the caudal fin, and opposite the 12th scale of til^e lateral linoi 
u]^r margin of fin veiy slightly concave. Oaudal with sharp and 
de^y forked lobes, which have convex edges internally. 

Scales : — in stiuight rows, seven in the line between the origin of 
the dorsal fin and the lateral lino, and 5^ between the latter and 
the base of the ventral. 0 

Lateral line : — in single tubes, and almost straight in its direction. 

Colours. — Silveiy, dark groy along tho back, sometimes havftig a 
coppery tinge, and tlie pectoral, ventral and anal orange. Eyes golden. 

Habitat, — Eivers and tanks in Bengal and Burma, grows to 3 
feet in length. It is an excellent species for stocking tanks with. I 
have taken it in Eangoon 18Ib in weight. 

This species is closely allied to G, chmensis, Giinther, the head, 
however, is shorter and the mouth not quite so wide. The two 
species might almost be classed as local varieties. 

5. ClllBniNA ANISURA. 

Gohio anisurtiSj McClelland, Ind. Cypr., pp. 278, 360, pi. 40, f. 2 ; 
♦Cuv. and Val., XVI, p. 463. 

Cirrhina animra^ Steind., Sitz. Ak. Wiss., Wien, 1867, LVI, 
^Giinther, Catal., VII, p. 37. 

B, ni. D. 17, V. 9, A. 2/5, C. 19, L. 1. 38, L. tr. 7i/10j. 

Length of head 2/9 and height of body 2/7 of the total length. 

Eyes. — Diameter 2/7 of length of head, 1 diameter from end of 
snout, 1 J diameters apart. Upper lip entire, lower lip fringed. 
No bai'bcls. 

Fins. — Dorsal commences midway between the snout, and base of 
caudal, lower lobe of caudal longer than tho upper. Ventral under 
centre of dorsal. 

Scales. — Five and a half rows between lateral line and base 4 )f 
ventral fin. 

Colours. — Silvery. 

Habitat. — Bengal and Assam. 

6. CiRRniNA DYOCHEILA. 

Laheo (GypiinusJ dyocheilm^ Mcdell., Ind, Cyp., pp. 268, 330, pi. 
37, f. I ; Cuv. and Val., XVI, p. 461. 

Cirrhina dyochiluo^ Giinther, Catal., VII, p. 37, 
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Ooreah^ Assam. 

B. ni. D. ^10, P. 18, V. 9, A. 8, C. 19, L. L 42, L. tr. 8/8.^ 

Barbels rudimentary or absent. 

Snout with pores, lower lip distinct. 

Fins. — Dorsal commences nearer to the end of the snout than to 
the root of the caudal, and opposite the tenth scale of the lateral 
line. .Mk 

Scales. — Five rows between the lateral line and the base of the 
ventral hn. 

Colours. — Bluish or brownish black above, becoming silvery white 
on the abdomen. 

^Habitat. — “ It is found in the clear active currents of the Brah- 
maputra, from middle Assam im the rapids at the extremity of the 
valleys, but appears to be equally unknown in mountain torrents, 
and sluggish rivers and jheels in the plains.” (McClelland), It 
grows to two feet and upwards in length. 

7. ^ClREnmA DERO. 

Cyprinus dero^ Ham. Buch., Pish. Ganges, pp. 277, 331, 385, pi. 
22, f, 78 ; ’^^McClelland, Ind. Cyp., pp. 267, 326, 

Cirrhina dero^ *Cuv. and Val., XVI, p. 296. 

Dhengro^ Assam. 

B, III. D. 3/10, P. 18, V. 9, A. 7, C. 19. 

“ Hoad oval and blunt. The snout projects a little beyond the 
mouth, is fleshy, and marked with callous points. * * The mouth 
is small, the upper jaw protruding in opening. The lips are flesM^ 
and smooth on the edges. * * A ridge on the lower jaw. # « 
At each corner of the mouth is a minute tendril.” 

Eyes. — “ High up and small.” 

“ The back slopes gently before the flu, and is rather sharpened. 
The edge of the belly is rounded.” 

Fins. — ‘‘ The pectoral fins are shorter than the head. * * The 
lobes of the tail are sharp and equal.” 

Lateral line : — ‘‘ is below the middle and is bent downwards.” 

jScales : — “ of moderate size.” 

Colours : — “ of the back and belly are irregularly indented into 
each other on the sides. The dorsal sSd caudal flns are dotted.” 
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Habitat.— Brahmaputra river, attaining four inches in length. 
This species may be a Labeo {Tylognathus) unde/^ which genus 
Dr.^kinther has placed it^amongst the doubtful species, observing, 
t#^?) barbels, well developed, at the angle of the mouth,” their 
length evidently having reference to the figure and not to the text. 


8. ^ClKEWiA SABA. 

Cyprinus sada. Ham. Bucli., FisE Ganges, pp. 344, 393 ; *Ouv. 
and Yal., XYI, p. 385. 

Gonorhynchus fimhriatus^ *MeClcll., Ind. Gyp., pp. 282, 375, pi. 
43, f. 3. 

Crossochilus sada^ ’^^Giinther, Oatal., VII, p. 74, 

B. III. D. 13, V. 9, A. 7. 

Barbels four, longer than the e/e, but shorter than the head. 
Upper lip said to be fringed. From the figure the snout appears 
to overhang the mouth. 

Colours. — Green above, silvery below. 

Habitat, — Assam. 


9. OiRRHIKA GOHAMA, 

Cyprinus gohama, Ham. Buch., Fish. Ganges, pp. 346, 393 ; *Cuv. 
and Val,, XVI, p. 413. 

Oonorhynchushrevis, ^McClell., Ind. Gyp., p. 373, pL 43, f. 6 (from 
H. B. MS.) 

Orossocheilus gohama^ Bleeker, Prod., Gyp. p. 110 (no descrij^tion) ; 
Gunther, Catal., VII, p. 72; Day, Proc. Zool. Soc. 1869, p. 371. 

Kala-latta^ Bengali. 

*B. in. D. 3/8, P. 15, V. 9, A. 2/5, C. 19,L,1. 38—40, L.tr, 6/6. 

Length of head 2/11, height of body 2/11, of dorsal fin 1/5 of 
the total length. 

Eyes. — Diameter 1/3 of length of head; 1 diameter from end of 
snout and apart. 

Dorsal profile more convex than the abdominal. Upper surface 
of the head broad ; snout overhanging the jaws and having a 
small lateral lobe. Both lips fringed. A pair of rostral barbels 
half as long as the diameter of the orbit. 

Fins. — Dorsal commences midway between the snout and the 
posterior extremity of the Jbase of the anal fin, caudal deeply 
forked. 
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Lateral line : — 3 J to 4 rows of scales between it and the base of 
the Tentral fin* 

Colours. — Brownish olive, irregularly spotted with black marks. 
Dorsal and caudal fins yellowish, stained with grey, theVRiers 
orange. 

Habitat. — Orissa and Bengal. It attains 6 inches in length. 

10. ClfelrilNA LATHIS. 

Cyprinm latiuBy Ham. Buch., Fish. Ganges, pp. 345, 393 ; ♦Cuv. 
and Val., XVI, p. 411. 

Oonorhynchm unacrommiiSy McCleU., Ind. Cyii., pp. 282, 372, pi. 
43, f. 7, (from H. B.’s MSS.) 

CrossocheiluB latiusy *Bleeker, Pro. Cyp., p. 110 (no description) ; 
Gunther, Catal., VII, p. 71. 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, 0. 19, L. 1. 39, L. tr. ’5|/6i. 
Length of head 2/11, of caudal 2/9, height of body 2/11 of the 
total length. 

Eyes. — Diameter 1/4 of length of head ; H diameters from end 
of snout. 

Lips thin, the upper one fringed. The rostral pair of barbels 
rather shorter than the eye, the maxillary pair minute. 

Fins. — Upper lobe of the caudal tho longest. 

Lateral line : — 3 J rows of scales between it and the base of the 
ventral fin. 

Colouration : — uniform. 

Habitat. — Northern Bengal, Nopaul, and Assam. It appears 
to be a small species. 

. 1 1 , CmnniNA DiPLOcniLTJs. 

Barhus diplochihiBy Heckel, Fische aus Caahmir, p. 53, t. 10, f. 1 ; 
Ouv. and Val., XVI, p. 204, 

Tylognathus barhaluluBj Heckel, in Hiigels Roise, IV, p. 376, and 
in Russ. Reisen, II, iii, p. 283, (no description). 

Crossocheilus diplochiluSf Steind., Vorh. Zool.-bot. GeseUsch. Wien, 
1866, p. 791. 

CroBBOchiluB larhatuluLS^ Gunther, Catal., VII, p. 72. 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, 0. 19, L. 1. 36--39, 
L. tr. 4J/6, ^ 

Length of head 1/4, of body 2/9^ of total length without the 
caudal fin. 
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Snout thick much projecting beyond the jaws. Bostral barbels 
sliort, maxillary ones minute. 

Eyes. — Of moderate size, situated somewhat before the middle 
of tlm led||Eh of the head. 

Fins.— Dorsal commences in advance of the ventrals, and nearer 
the end of the snout than the root of the caudal, which latter fin 
is deeply forked. 

Lateral line : — 3^ rows of scales between it and the base of the 
ventral hn. 

Colours : — uniform. 

Habitat. — Cashmere. It does not appear to grow to a large size. 


12. CiRBHINA BATA. 

CyprinuH hatOy Ham. Bach., Fish. Gang., pp. 283, 386 ; *Cuv. 
and Val., XYI, p. 427. 

Cypriniis acra and cura^ Ham. Buch., 1. c. pp. 284, 386 ; *0uv. 
and Val. XVI, p. 428. 

Gohio Imorhynchusy McClell., Ind. Cyi)., pp. 277, 355, pi. 55, f. 5. 

Grossochiltis rostratuSy Giinthor, Catal., Vll, p. 72. 

Orossocheiliia hatCy Day, Proc. ZooL Soc., 1869, p. 371. 

Dimguda-pordhy Ooriah ; Dommarci-hattay Beng. 

B. ni. D. P. 19, V. 9, A. 2/5, C. 19, L. 1. 36- -38, 

Length of head 2/9, of caudal 2/9, height of body 1/4, of 
dorsal fin 2/9 of the total length. 

Eyes. — Diameter 1/4 of length of head ; 1 diameter from end of 
snout ; nearly 2 diameters apart. 

Snout considerably in advance of the jaws in tho young, but 
slightly so in the adult, when it is usually covered with pores. 
Both lips fringed in tho young, generally only the4ower one in 
tho old. A pair of maxillary barbels. 

Teeth, pharyngeal. — The two outer teeth of the upper row 
plough-shaped, the rest molarform, 5, 3, 2/2, 3, 5. 

Fins. — Dorsal commences midway between the snout and tho 
posterior extremity of tho base of tho anal fin. Caudal deeply 
forked. 
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Lateral line : — rows of scales between it and the" base of the 
ventral hn. 

Colours : — vary with the age of the fish ; general]^ silvery, 
darkest along the back, and with the lower fins stai^P o^nge, 
fine black dots on all the fins. When about 4 inches long, there 
are 3 or 4 small black spots on the 5th and 6th scales of the lateral 
line, which gradually and almost entirely fade as age advances. 

Habitat. — Eivers of Bengal as far south as the Mahanuddi. As 
this fish, which attains nearly 2 feet in length, is extensively used 
for stocking tanks, it is not improbable, as suggested by McClelland, 
that the throe varieties mentioned by Hamilton Buchanan refer to 
one species. In one specimen, 10 inches long, the snout was cover- 
ed by pores, another captured of tlio same size, and the same day, 
in the same tank had no pores. 

13. ♦OlEimiNA MOSARIO. 

Cyprinus mo&ario^ Ham. Buch., Fish. Ganges, pp. 346, 393 ; 
’*^Cuv. and Val., Xl^l, p. 448. 

Oonorhynchus gohmdes^ McClell., Ind. Cyp., pp. 280, 369, pi. 43, 
f. 1 ; *Cuv. and Val., XVI, p. 465. 

Crossocheilm golioides^ *Bleoker, Pro. Oyp., p. 110, (no desc.) 

Eerilwaj Assam. 

B. III. D. 10, P. 15, V. 9, A. 7, C. 19, L. 1. 37, L. tr. 9 to base 
of ventral. 

Length of head is equal to the height of tho body, and ono- 
fourth of its length. Dorsal and abdominal profiles equally convex. 
Snout overhanging the mouth. Mouth small, transverse. Upper 
lip fringed. No barbels. Alimentary canal 8 times the length 
of the body. 

Colours : — uniform. 

Habitat. -^ssam, attains about 6 inches in length. 

A somewhat similar fish is described as the Chondrostoma fulun- 
geOf Sykes, Oymnostofnm fulmgee^ ^Gunther. 

14. ClBBHlNA BISBA. 

CyprinuB reha^ Ham. Buch., Fish. Ganges, pp. 280, 886 ; Mc- 
Clelland, Ind. Oyp., pp. 276, 354. 

Qohio limnophiluBy McClell,, Ind. Cyp., pp. 279, 385, pi. 55, f. 3 ; 
♦Cuv. and Val., XVI, p. 464. 
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fGohio hicoloTy McOlell., 1. c. pp. SCO, 278. 

Chondrostoma hoggut^ Sykes, Trans. Zool. Soo., 1841, p. 359 ; 
♦Jerdon, M. J. L. and Sc. , 1 849, p. 309. 

Chondr^^ma gangeticuml'^Gm, and Yal., XVII, p. 399 ; ’^^Giinther, 
Catal., VVf P- 76. 

Cirrhma Dmmmieri et reha^ Cuv. and Yal., XVI, pp. 291, 292, 
pi. 480. 

Cir rhino, Bengaliensis^ Bleeker, Verb. Bat. Gen., XXV, Beng. and 
Hind. X). 136. 

Mrigala Bengaliensisy Bleeker, Pro. Oyp., p. 226, (no description). 

Cirrhinichthga Bummieri^ Bleeker, Atl. Ich. Cyp., p. 28. 

Qobio hango7iy limnophiliia et Bussutmeri^ Jordon, M. J. L. and S., 
1849, p. 308. 

Cirrhma rewah^ Steind., Sitz. Ak. Wiss. Wien, LVI. 

Crossocheilus reha^ Giinther, Catal., VII, p. 74.' 

JEelemoae and Chittahriy Tel. ; Chetchua^porah Ooriah ; Baita, 
Bengali. 

B. III. D. 3/8-9, P. 15, V. 9, A. 3/5, 0. 19, L. 1. 35—38, L. tr. 7/7. 

Length of head 1/6, of caudal nearly 1/4, height of body nearly 
1/4, of dorsal fin 2/11 of the total length. 

Eyes: — diameter nearly 1/4 of length of head, li diameters 
from end of snout, nearly 2 diameters apart. 

Mouth anterior ; upper lip of the young indistinctly fringed, 
of the adult generally entire. One pair of short rostral barbels. 
Some fine pores over the snout. 

Teeth, pharyngeal, 5, 4, 1/1, 4, 5. 

Fins. — Dorsal commences slightly anterior to the ventral, upper 
margin of the fin concave. Caudal witli deej), sharp lobes. 

Lateral line : — 4 to 5 rows of scales between it and the base of 
the ventral fin. ^ 

Colours. — Silvery, scales generally darkest at their edges. 

Habitat. — Throughout India, attaining a foot in length, 

15. ClllRHlNA ISUKUS. 

Gobio isuruBy McClelland, Ind. Cyp., pp. 277, 357 j^Ouv. and 
Val., XVI, p. 431. 

B. III. D. 2/8, P. 17, V. 9, A. 2/5, C. 19, L. 1. 36, L, tr. 4i, 5*. 

Length of head 1/6, height of body 1/5, of dorsal fin 1/5 of the 
total length. 

Eyes : — diameter 2/7 of length of head ; nearly 2 diameters 
from end of snout and the same distance apart. 
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Snout thick, projecting, no pores or lateral lobe ; mouth trans- 
verse, inferior. Upper Hp deeply fimbriated. Lips reflected from 
off both jaws which have sharp edges, but no horny covering. 
Eostral barbels two-thirds as long as orbit. ^ 

Fins. — Dorsal commences midway between the snout and the 
posterior margin of the base of the anal. Caudal deeply forked, 
upper lobe the longest. ^ 

Lateral line : — Sj- rows of scales between it and the base of the 
ventral fin. ^ 

Colours. — Silvery, apparently a dark stripo along the middle of 
the side. ^ ^ 

Habitat. — Hooghly. 

[To he conthmed in the next number.^ 


Notes on tehrestrial Mollusca from the neighbourhood op 
Moulmbin (Tenasserim Provinces), with descriptions of new 
SPECIES, Dr. F. Stoliczka, Palaontolo^istf Geol. of 

India ; 2Zb». Secy, Aeiat. Bengal. 

(With 8 plates.) 

[Received and read 5th January, 1871.] 

The following observations are offered on a small collection of 
Mollusca made, during the month of August 1869, in the neigh- 
bourhood of Moulmoin, Tenasserim Provinces. It is not my in- 
tention t§ give a complete list of all the shells which have been 
described from that neighbourhood, — though such may at some 
future time prove to be a very desirable acquisition, — ^but merely to 
restrict my jgmarks to those species which I have myself collected, 
particularly with reference to some points in the anatomy of the 
animals. 

The land shells of this part of the Malayan country received 
early attention through the collecting zeal of the Bev. Dr. Mason, 
Oapts. Sankey and Gordon, Mr. Theobald and many others. The 
materials have been chiefly worked out by Dr. A. Gould, Mr. 
Benson, and Mr. Theobald. 
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The fauna iu general is intimately connected with that of the 
lower Tenasserim Provinces, Siam and Oamboja, and is in the 
main characteristically Malayan. As regards variety and number 
of terrestrial Mollusca, these provinces are well known to range 
among the richest of the Malayan regions. The interest of this 
fauna is besides considerably increased by the many peculiar forms 
it possesses of its own, aiid^lrach do not appear to occur in other 
parts of the great Malayan Zoological province. I only need to 
allude to genera like Pollicaria IlyhocystiB)^ RaijJmilus, Clos-^ 
to^his, Sophina, Sesara, ^'c. The explanation of this peculiarity must 
probably be sought in tho pliysical condit((pi of the coimtry. 
Indeed, it would seem that scarcely anywhere could more favour- 
able conditions for the dcvoloximent of small local faunas be found, 
than exist in the noiglibourhood of Moulmoin. 

Almost all round this place the country consists of isolated hills, 
or short ranges of hills, composed of sandstones or shales, or more 
commonly of limestone rock. Many of these hills rise up to eleva- 
tions of from 2000 to 3000 feet above the level of the sea, and are 
separated by low land which, for a large portion of tlie year, is under 
water. The rocks in question, forming ^xe hills, mostly appear to 
belong to palcoozoic (chiefly carboniferous) formations, and it 
seexns probable that for a long period the country was not affected 
by any veiy considerable change in tho level. On the other hand, 
it can scarcely be doubted, that at no very distant geological period 
those hills represented as many isolated islands in an extensive bay, 
a physical condition similar to that of tlie present Mergui Archi- 
pelago. The shallow waters between tho hills wore only gradu- 
ally reclaimed to dry land by alluvia derived from the more elevated 
surrounding country. Whatever progi-ess tljese conditions may 
have attained, it appears tolerably certain, that tho is(||[ation of the 
hills must have existed during a considerable length of time, and 
there is also no ajxparent reason for believing, that the fauna, exist- 
ing on these hills, had been much affected by any particularly de- 
structive agencies ; moreover the insular conditions must have been 
rather favourable to animal and vegetable life. 

All these circumstances tend to shew that the fauna of these hills 
has existed for a long period, and that at the same time the pro- 
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traoted isolation admitted of the development of certain persistent 
peculiarities of the animals in difPerent localities. With regard to 
the first point, it is a noteworthy fact that most of the cretaceous 
species of Helicidce, and a large number of the older tertiary ones, 
belong to the Angystoma group which is so largely represented in 
Ihis part of the Malayan province. With regard to the second 
point, it must bo remembered that the nature of the ground is a most 
important agent in the development and prosperity of the molluscous 
(and any other) fauna (or flora) ; it regulates to a very large extent 
the geographical distribution of the species. It is well known that 
limestone ground is more suitable to the existence of land-shells, 
than any otlier kind of rock. In the neighbourhood of Moulmein 
this is strikingly apparent ; for while some of the limestone locali- 
ties literally swarm with shells, there are barely any to bo found 
on the neighbouring sandstone or metamorphic hills, which in 
other respects possess a perfectly similar climate, &c. 

The distinction by no means only applies to the number of speci- 
mens, but it affects equally markedly the habitat of certain species, 
and even genera. Tims, for instance, there is scarcely a single 
specimen of a I^lectopylis achatina to be met with on a sandstone 
hill, while at every limestone rock the sj)ecies may be collected in 
thousands. The same applies to Plectopylis cyclaspis^ though this 
species is not so common as the former. All the known species of 
Sophina, nearly all the Sesara, several peculiar Streptaxis, Pajyhau^ 
luSy Pollicaria and others only occur on limestone ground, while 
Itotula ancepsj Ifelix* [^Fruticicola'] siaiilaris, and chiefly also the 
species o| Uelicarion^ occur on sandstone hills and low land. Again 
some species, like Macrochlamys honesta, Conulema infida (var. attygia)^ 
Mycrocysiu nwlecula are to be met with almost everywhere, but speci- 
mens occurring on limestone localities always possess a more solid 
and thicker shell, than those on sandstone, or on alluvial ground. 
The knowledge of the nature of the ground is, therefore, a very im- 
portant consideration in discriminating species and more varieties 
of one and the same species from each other. In the course of my 
descriptions shall notice several instances which bear upon this 
point. 

That the protracted isolation of the different limestone hills had 
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an influence upon the development of locally, and now persistently, 
distinct forms, which evidently descended from a common stock, 
will best become evident from a few instances, which are worthy of 
record. 

At Moulmein about the great Pagoda occurs a species of Cyolo^^ 
phoru8 which Mr. Theobald called 6\ Haughtoni. The specimen? 
are generally lighter or darker brown, and, except on the keel, un- 
spotted. At the ‘ Farm-caves’ the same species occurs, but always 
marked with numerous white spots, and at Damotha a third form is 
met with, being generally somewhat smaller and higher, and provid- 
ed with small pale spots or reticulated streaks ; this form has been 
named by Mr. Theobald C, affinia. Again, nt the ‘ Farm-caves* oc- 
cur in great abundance Sophina caliaa and diacoidalia, Seaara pylaica, 
Clauailia Philippiana^ Streptaxia Sankeganua, PolUcaria gravida, Ra^ 
phaulua chryaalia, none of which are found on a perfectly similar 
limestone hill at Damotha, barely 15 miles distant from the for- 
mer. There we find Sophina forahilia, Sesaara infrendena, Georiasa 
Uraitila, Piplommaiina carneola, llliioatoma Jlaaghtoni, and other 
pecxiliar forms, &o. South of Moulmein, again on similar lime- 
stone hills, occurs Sophina conjungena, while caliaa and diacoidalia 
are rare, Streptaxia obtuaua^ but not a single PolUcaria or Ba- 
phaulua or Bhioatoma, Again at another limestone hill on the 
Attaran river there is only a peculiar banded variety of Sophina 
diacoidalia to be found, Strept. Sa?ikegmua is roplaCod by the allied 
Strept. Hanley anua, Seaara pylaica by Seaara Altaranenaia, Theob. &c. 
I could multiply the examples, but those quo^pd will indicate that 
the molluscous fauna of each limestone hill, or range of hills, 
possesses certain forms representative of, or allied to, others which 
occur on a neighbouring hill, while at the same time it has a 
certain number of local, peculiar, species. This is a condition which 
we are generally accustomed to find on small separate islands 
witliin an Archipelago. 

In conclusion 1 may observe that the present communication 
contains species of both of the large divisions of pulmoniferous 
Mollusca, the Cyclostomagea and the IIelioacea. It will be 
noticed that the work is somewhat unequally executed, but it is 
done so with a certain object, * 
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I^i^6 Cyclostomaoea I have described several new species, and 
of others, which were met with, 1 have only noted the external 
characters of the animals or shells. 1 have avoided going into ana- 
tomical details here, becanso I hope to place them on record in a 
contemplated Monograph of the Indian and Burmese Ot clostoma- 
OEA, to be published with the co-operation of Mr. W. T. Blanford. 

Among the Helicacea, or Pulmoxata, as usually restricted, the 
anatomical details form the greater part of the work. The correct- 
ness of Gray’s and Dorhn’s suggestions to unite Streptaxiay JEnnea 
and Streptostele into a separate group has, I think, been satisfac- 
torily proved, and the relation of these forms to Testacella will be 
pointed out further on. Of the Clamiliida I have given some notes 
regarding Cl, Philippiana, as the anatomy of no Indian Clausilia 
has yet been published. In the Pupida two interesting new 
species will be found described a Pupa and a Hyp^elostoma. In the 
HdiciddOy the propriety of the generic designations of Plectopylh 
and Prachia was found to bo supported by the examination of the 
anatomy of the animals. Among the ZonitidcB, at last, I have in a 
similar way recorded the propriety of the generic names Sesara and 
Sophinay and there also will notes be found on the anatomy of Ma^ 
crochlamysy llotulay Myerocijstis and a newly proposed genus Conulema, 

Group. CYCLOSTOMACEA. 

Pam. CTCLOPSORIDJE. 

The species of Cyclophorus (as restricted), known to occur in 
the neighbourhood of Moulmein: are (1) C. Hauyhtoniy Theobald, 
(from Moulmein itself), a species closely allied to Sowerby’s 
aquila; (2) (7. affinUy Theobald, (from Damotha), somewhat allied 
to Pfeiffer’s excellena ; and a third form is found at the Farm-caves, 
it has the angular periphery of Kauglitoniy but a spotted shell like 
affinia or Siamensia. All the forms may be considered as varieties 
of one and the some species, but in order to ascertain whether 
Theobald’s name Hauyhtoni is applicable to them, a close compari- 
son of typical forms of several of the allied species from Siam and 
adjoining countries must be made. I wiU not enter now upon this 
question, as the three varieties noticed have lately been figured in 
the * Gonchologia Indies,’ though by no means characteristically. 
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(4). O', speciosus (or perhaps rather anrantiacus) occurs at Zw^agabin. 

Cyclophoiixts [Myxostoma] calyx, Bens. 

Ann. and Mag. N. H., 2nd ser., XYII, p. 228, — Hanley and Theobald, Conch. 
Indica, pi. TV, fig. 4. 

This species is found on all the limestone hills about Moulmein. 
The figure in the Conch. Indica is far from characteristic and 
entirely insufficient for the identification of the species. It is 
strange to find there again the mistake of the originally recorded 
locality “ Akoutang” repeated, though Mr. W. T. Blonford had 
corrected it already twice. 

The animal is identical in form with those of other CroLOPnoniD-®, 
only of smaller size ; when full grown the body is black, with very 
long subulate tentacles, slightly thickened near the tips, the rostrum 
is long and deeply cleft in front, the foot rather elongated, pos- 
teriorly narrowly produced and pointed ; eyes rather small, placed 
laterally at the base of the tentacles on barely perceptible bulgings. 
The sides of the foot and tho tentacles are usually j)alor than the 
body, and young specimens are pale grey coloured throughout. The 
largest specimen found south of Moulmein measures : Diam. maj. 
14; d. min. 12; alt. testio 7*2, alt. ult. anf. cum perist. 5, diam. 
apert. int. 4 mm. 

Cyclophorus [Myxostoma] Inglisianus, Stol,, pi. vi, fig. 1. 

Cycl. testa subdiscoidea, late umbilicata; anfractibus 4j, prime 
depresso, albido, leevigato, ceteris toretibus, ptaululum in amplitudine 
accrescentibus, sordide lutescentc alboscentibus, strigis fusois, supra 
retrorse angulatis, ad perii)heriain rotundatam ult. anf. fascia casta- 
nea intersectis, notatis, epidermide pallida transversim rugulatim 
striata indutis ; suturis' profundis, siinj>licibu8 ; apertura paulum 
descendente et obliqua, circular!, marginibus junctis, paululum in- 
crassatis, haud dilatatis, supra i)i*ope suturain leviter insinuatis. 
Operculo corneo, tenui, circulari, anfractibus 7 extus paulo lamel- 
liforme exstantibus composite, medio depressiusculo, intus polite, 
medio submammillato. Diam. maj. 9, d. min. 7*5, alt. totius tostm 
6, alt. lilt. anf. prope aperturam 3, diam. apert. 2*7 mm. 

Animal plumbeo-cinereum, tontaculis longis, acutis, nigrican- 
tibus, pedo pallidoscente, aiigusto, liostico acute ; rostro longo, 
nigricante, antice ad marginem medico lobato. 
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Sahitat : Bamotha, prope Moulmein ; raro. 

This species resembles in its colouring Fterocyclao Feddoniy Blfl, 
but is easily distinguished from it by its thinner and very gradu- 
ally increasing whorls. The tubular form of these also readily 
separates the present species from Cycl. calyx which has the basal 
angulation always distinct. The only other allied species is Ftero* 
cyclua cetrtty Benson, which differs by the well developed upper 
wing of the aperture. In Ingliaianus the margin of the aperture 
is simply insinuated, and externally very slightly thickened. 

I have associated w^th this interesting new form the name 
of J. W. Inglis, Esq., Executive Engineer at Moulmein, who has 
most kindly aided mo in my conchological inquiries about that 
station. 

Pterocyclus ater, Stol., pi. vi, fig. 2. 

Pt. testa orbiculato planorbulari, latissimo umbilicata ; apice vix 
exserto ; anfractibus quinis, depressiuscule terotibu8,sutura profunda 
junctis, liris spiralibus tenuibus, plus minusve distincte setiferis, 
subdistantibus, ornatis, sub epidermide lividis, tranaversaliter 
fulguratim castaneo notatis, epidermide scabriuscula, transversim 
conferte striata, indutis ; ultimo anfractii ad aperturam sensim 
descendente ; apertura obliqua, circulari, poristomate duplici, in- 
terno paululum crassiculo, ad suturam emai'ginato, externo tenui, 
dilatato, supra in alam an gust am, curvatam, atque ad anfi pen- 
ultinum leviter affixam expanse, pone alam perforate. Diam. maj. 
16*5, d. min. 13*5, alt. tot. testee 7*2, axis 3*2, diam. diag. apert. 
cum perist. 6 mm. 

Operculum orbiculare, supra lamellis spiralibus exstantibus, dis- 
tincte denticulatis, compositum, infra loevigatum, volutionibus 
angustis spiralibus concentrice minute striatis. 

Animal fere uniformo atrum, corpore supra, tentaculis ad termi- 
nationem et pede lateraliter ad marginem inferiorem paulo palidori- 
bus ; forma ab ceteris speciebus ejusdem generis hand distincta. 

Hah, Kuengan, ad fiumen Ataran, prope Moulmein ; cepit The- 
obald. 

This is a very interesting planorboid and spirally lirated species. 
The outer lip is at the suture produced in a narrow obtuse wing, 
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curved towards and loosely attached to the previous whorl, leaving 
a rounded circular foramen behind it. The whorls of the operculum 
are above peculiaidy dentate. 

Rhiostoma IIaugiitoni, Bens. 

An. and Mag. Nat. Hist , Srdaor., V, p. 96. — Reeve loouica, vol. XIV Pterocy- 
clos, pi. V, fig. 30. — Hanley and Theobald, Conch. Ind., pi. Y, fig. 10. 

Young specimens have no trace of the upper notch at the outer 
lip and are generically undistinguishable from the planorboid 
Ctfclophoriy like the Ceylon C. annulaius^ Trosch., or the Nilgher- 
ry C, ravidus^ Bens. Only in full grown specimens, the last whorl at 
the aperture becomes detached from the previous whorl. The 
operculum is hrst thin, flattened outside and slightly concave inside ; 
gradually the shape becomes convex outside, as the whorls increase 
in number, and at the same time the internal concavity enlarges. 

The animal is quite similar to that of FUrocxfclm : it is dirty 
white, with darker minute spots on the back, translucent pinkish 
between the tentacles and partially on tho front side of the foot* ; 
tentacles of moderate length, blackish, paler at tho tips which are 
hardly swollen ; tho edge of the mantle fits very closely to the shell, 
it is somewhat thickened, and has a small slit corresponding to the 
upper tube-like incision on tho outer lip ; the sides of the slit are 
very extensible and secrete the tube. Young specimens generally 
possess a distinct pinkish white tint on the entire body. 

Hah, At Damotha, (N. jS. of Moulmein), on limestone rocks ; 
found under decaying leaves and humus. Tho animal appears to be 
more nocturnal in its habits, than the true Pterocydi^ and is very shy. 

m 

Fam. PUFINIB^, 

POLLICAEIA GEAVIDA, (Bons.). 

Hylocystis gravida, Bens., vide Pfeiff’., Mon. Pncamonop. viv., sappl. 2n(i, 
p. 56. — Hanley and Theob., Conch. Indica, pi. 7, fig. 1,* Megal. gravidmn, Bens. 

The peculiarity of this genus rests, I believe, chiefly in the 
remarkably flattened growth of the last and penultimate whorls of 

* This figure is somewhat incomplete ; it does not shew tho short open canal 
above tho posterior ingle of the month. Tho position of tho operonlam in 
the aperture is not correct. It should rost on the internal swelling close to 
the margin of the outer lip of the aperture. 
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the shell, a oharacter specially poiated out by GFould in his brief 
description, and there can be, therefore, no distinct objection as 
to the priority of Gould’s generic appellation. In my forth- 
coming Monograph of the Indian Gyclostomacsa,” I will give 
illustrations of the very peculiar progress in the growib. of the 
shell of this species. 

Animal resembling a gigantic Diplommatinay of a pale fleshy colour, 
transparent pink at the rostrum. The foot is short and stout, 
below at the middle of the sole entire ; the rostrum short, thick, 
deeply cleft at the front end ; the tentacles are of moderate length, 
attenuated towards, but somewhat obtuse at, the tip itself, of a 
pale grey colour ; the eyes are small and placed laterally at their 
bases on minute bulgings. The sexes are, as usually, distinct, and 
the copulative organ of the male is situated laterally, somewhat in 
front of and almost immediately below the right eye. 

Habitat. Common on the limestone hills at the ‘‘ Farm-caves,” 
and at Damotha. I have not met with a single specimen on the 
hills south of Moulmein. 

EAPHAUIiTJS Chkysalts, Pfr. 

I have only obtained a single live specimen at the Farm-caves, 
near Moulmein. The animal was pale greyish white with a slight 
fleshy tinge ; tentacles ratlior long and pink ; rostrum stout, the red 
oral parts shining through at its bas^ its front edge is slightly 
lobed. There is a regular canal leadi^ from the pulmonary cavity 
backwards, then piercing the mantle and entering the tube which 
runs again forwai'd oh the internal side of |||^ last whorl below the 
suture, until it terminates in the external aperturai tube. The form 
of this tube is different from that of Fxipina or Alt/caus, but it is 
very much the same as in Streptaulus. (Comp. Blanford in A. and 
Mag. N. H., 3rd ser., xii, p. 55). 

PUPINA AETATA, BenS. 

Hanley and Theobald, Conoh. Indioa, pi. vii, 5. 

This species is common on all the limestone hills about Moul- 
mein. The animal is whitish or pale gre||pbometimes darker 
at the sides of the foot which is moderately elongated and 

19 
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posteriorlj pointed. Tentadea blackisli, thin and subulate in 
young, considerably thicker in older specimens ; eyes rather large, 
black, placed laterally and somewhat posteriorly on distinct bul<* 
gings at the base the tentacles ; rostrum rather short, slightly 
deft in front, the buccal parts red, shining through ; mantle with 
a small slit on each side corresponding to the incision in the 
shell, the lower edges of the slits are slightly thickened and 
rather distinct, the upper almost perfectly continuous with the 
outer, slightly thickened, edge of the mantle. 

The horny, moderately thickened, operculum closes the aperture 
perfectly; it has a thin fringe at its edge all round and is 
externally slightly impressed in the centime. The live shell is 
covered with a thin layer of slippery glaze. Young shells are 
regularly coiled, like a little conoid Seltx, and quite transparent. 
There is no difference in the coloration of the sexes. 

Fam. BIFLOMMATINIDJE. 

Sub-fam. DIPLOMMATININJS. 

Diplommatina carneola, StoL, pi. vi, fig. 3. 

Diplommatina testa ovato elongata, turrita, vix rimata, carnea, seu 
cameo-luteola ; anfractibus 7, valde convexis, suturis profundis 
junctis, primis duobus Isevigatis, luteis, ceteris costulis obliquis, 
modice distantibus, omatis, penultimo maxime inflate, ad termina- 
tionem valde constricto, ultimo minore, ad basin rotundato ; apeitura 
rotimdata, marginibus pdflio dilatatis et incrassatis, ad anfractum 
penultimum conspicuiter ascendentibus, intus Isevigatis: labio 
adnato, paulo expa^o, labro duplici, extus prope marginem costa 
tenui et acuta instru^, collumella fere recta, infra dente unico 
instructa, ad basin vix angulata. Diam. anf. penult. 1*2 ; alt. tot. 
testae 2*6, apert. alt. 0*8, ejusdem diam. 0*8 m.m. 

Animal cameo-luteolum, tentaculis, rostro ad terminationem, 
interdumque dorso supero, plus minusve distincte atratis ; oculis 
magnis in latere basali tentaculorum sitis, atris, pede angusto, postice 
acuminato ; operculum comeum, tenuissimum, concentrice multi- 
spiratum. 

Hah, Moulmein. 

This species is somewhat allied to J), Puppensis, Blf. (Joum. 
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Asiat. Soc. XXXVII, pt. II, pi. iv, fig 2), differing frdm it by ite 
constant smaller size, more tnmid or convex, and more widefy cos- 
tolated whorls, and by the aperture being at the columellar base 
rounded or nearly so, instead of deeply angular and canaliculate^ 
as it always appears to be in Puppemu. 

The present species was found to be very common on the perpen* 
dicular limestone difis at Damotha, especially in localities where 
a little water trickled down the rock. The animals seemed to feed 
on the minute algae which were growing in the locality. 

Diplommatina [Palaina] orispata, StoL, pi. vi, fig. 4. 

Diplommatina [Pal.] testa conoidea, medio latissima, sordide 
albida, an&actibus 7, primis duobus (rare 1 mammillatis, laevigatis 
convexis, sequente convexiusculo, confertim lamellose striato, ceteris 
medio angulatis, crasse lamellatis, lamellis crebris, inaequalibus, te- 
nuibus, undulatis et crispatis, ad peripheriam angulosam spiniforme 
productis, latere interiore excavatis ; anf. penultimo hand distincte 
Gonstricto ; ultimo angustiore, basi convexiusculo ; apertura perobli- 
qua, circulari, extra dilatata, intus continua, laevi, supra leviter 
adnata, ad latus columellare incrassata et infra dente pliciforme, vix 
distinguendo, instructa, margine intemo acuto, undique libero ; 
peristomate extemo tenui, lamelliforme undulato et late expanse. 
Alt. testae 2*5; diam. anf. penult, (spinis incl.) 1'5; diam. apert. 
int. 0*8, d. ap. cum perist. 1* m.m. 

Animal albidum, tentaculis cinereo f^tratis ; operculum comeum. 

Sahitat, Damotha, prope Moulmein ; rarissime cum precedente. "" 

This is the first species from British India referable to the sub- 
genus Palaina of Semper (vide Joum, de 0<Slch. 1863, p. 291, and 
1866, p. 348), although, if the subgenus should be retained, it can- 
not include all the species referred to it by its author. The various 
subdivisions of Lipplommatina appear to me to have been suggested 
more with a view to geographical distribution, than to the necessily 
ofconchological grouping. Whether the shells are coiled to the right 
or left constitutes no generic difference in Dipphmmati^^^ it does not 
in cases of Helix or Bulimue Ac., even as regards specific distiiiction. 

The peculiar characteristic of I)iphmmatin^ lies in the very 
marked constriction of the penultimate whorl, (compare Journ. 
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Asiat. Soc. Bengal, vol. XXXIX, pt. II, pi. ii, fig. 8-5), in tho 
short internal parietal rib just at the beginning of the last whorl^ 
and in the twisted columella which terminates in the aperture with a 
tooth, sometimes placed so far internally as to be hardly yisible, 
but very rarely becoming nearly obsolete. In addition to these 
characters (he typical species have the whorls either partially or 
wholly transversally costulate or stiiated, and the shell itself is of a 
moderately solid structure. 

Semper instituted the genus JPalaina for a number of Philippine 
species, some of which, like P. polymorpha^ P. strigata, and others 
(see J. de Conch. 1866, pi. ii and x,) do not in any way -differ from 
typical Indian Liplommatincd, In other species, noted by Semper, as 
for instance in P, pupa ^patula^ Wikoni, &c., the general character of 
the sliell is the same, the constriction more or less distinctly marked, 
but the eolumellar tooth is not visible. The same can be observed 
in some allied Himalayan forms, as Z>. Huttmi or codulata^ though 
looking into the aperture obliquely, the abrupt termination of the 
columella may, for instance in the last-named species, be readily 
seen. I do not think it, therefore, improbable that the terminal twist 
and truncature of the columella also exists in these Pelew, or Philip- 
pine, Palaitia, in which case there would be no reason whatever to 
separate them generically, or subgenerically, fi’om Piplommatina, 

Other species, again, like Pal, pyramis^ alata and lamellata of 
Semper (1. cit.) are distinguished by a round, almost tubular aper- 
ture, with a free sharp continuous margin, being internally con- 
spicuously thickened and obliquely placed towQi^s the axis of the 
shell ; the whorls are ornamented with transverse lamellar ribs, 
mostly projecting at the middle, the penultimate whorl is not dis- 
tinctly constricted, and the eolumellar tooth is in some visible, in 
others not, though I have little doubt but that in all the columella is 
twisted and in the interior of the aperture truncated. For this group 
the ifame Palaina may be retained, but only as a subgenus of JDiplom^ 
matina ; for on comparing species like Blanford’s D, exilie from Ava,^ 
it will be readily seen how closely connected all these forms are. 

For Mousson’s Pupa problematical from the island Upolu, Semper 
proposed the subgeneric name Mouseonia^ changing (why?) the 
specific into typioa (comp. J. de Oonch., 1865, p. 296, and 1866, pi. 
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z, fig. 9). Tliis species has the general form, usual costulation of the 
whorls, and the oolumellar tooth of Diphmmatinii^hyit no apparent 
constriction at the termination of the penultimate whorl. Only 
if this last character should prove constant, could the subgeneric 
name be retained, though this seems to be rather doubtful. Mous- 
son recently (J. de Conch. 1870, p. 188, pi. viii, fig. 9), described 
from one of the Yiti islands a M, fuscula. It is about as much 
elongated as the type species, smooth, but the constriction on the 
penultimate whorl is distinctly perceptible ; therefore this species 
does not differ in any essential point from Di'plommatina. 

In 1864, E. V. Martens suggested the name Biancta for a sinis- 
trorse species from Ternato, distinguished by a very marked 
constriction of the penultimate whorl, hence the specific name 
B. constricta (vide Moll, der Preuss. Exp. nach Ost-Asien, p. 164). 
The same author states (ibidem) that Biplommatina has no 
columellar fold, which is evidently a mistake, for its existence 
had been recorded in many of the Indian species then known, but 
no figures were published. B. constricta does not possess a columellar 
fold or tooth ; it is probably situated far internally, but the con- 
striction evidently indicates that the columella must be strongly 
twisted. Besides Adam’s Biplommatina Martemi there have been 
(J. de Conch. 1870, p. 180 et soq., pi. viii,) several species lately 
described by Mousson under the subgeneric name Biancta, They are 
all sinistrorse, like the Indian 2>. gihhosa^ Blf., but in no other respect 
generically, or even subgenerically, different from Biplommatina, 

In connection .^p^th those various forms of Biplommatina I must 
mention H. and A. Adams’ genus ^ proposed for a species 

from Singapore, P. adversus. The columellar fold is strong and the 
constriction distinct in this species, as well as in Martens’ P. ruhi^ 
cundus, I do not see any characters by wliich these shells could be 
separated from Biplommatina, Gould’s two Chinese species retired 
to Bascillm are too insufficiently characterized to admit of a correct 
opinion being formed regarding them. 

In conclusioml have to allude to the subgenera Artma^ H. and 
A. Adams and Nicida^ Blanford. Of the former Sowerby’s Cycloat, 
minus^ &om the Philippines, has been considered as the lype, and 
another allied species, A. Bcalatella^ was described by Dohm &om 
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Luzon, (Tide Joum. de Conch, for 1866, p. 852). Aiinia ore small 
shells, allied to Jifplammatirud^ bnt of a thin structure, with smooth, 
or nearly smooth, surface, without a distinct constriction on the 
penultimate whorl, and without a fold on the columella. 

Mr. W. T. Blanford (Journ. Asiat. Soc. xxxvii, 1868, p. 82, and 
also Journ. de Conch, for 1868) proposed the name Nieii^ for 
six species from South India. Three of these N, FvXneyana^ liri^ 
cineta^ and Kingiam^ do not externally appear to offer any generic, 
or suh-generic, distinction from Arinia. In all these the position of 
the small operculum when retracted is exactly the same as in 
IHplommatim^ and the same internal parietal plait exists at the be- 
ginning of the penultimate whorl ; the collumella is twisted, with a 
fold, but the latter becomes obsolete at the aperture, not terminating 
in a tooth. Mr. Blanford, therefore, very properly stated that Nicida 
must only be considered as a subdivision of Diplommatina^ on 
which point there can be no doubt. I have seen the animal of 
Nte. liricineta^ and it is exactly like that of Diplommatina, It 
does not appear to me at all improbable that oxii, Nicida 

will have to be united into a single subgenus ; Sowerby’s figure 
of mtwtts is rather in favour of this view, but I have not that 
species for comparison and in order to settle the relation which 
is supposed to exist between Arinia and Nicida, it is absolutely 
necessary that the internal structure of the ultimate and penultimate 
whorls of the two species of Arinia bo compared with these same 
parts of the shell of Nicida, If a twisted columella and a parietal 
lib do not exist in Arinia^ the genus will l6|ye probably to be 
placed near CalUa and ^treptaulus in the Pupixidje. 

With regard to Mr. Blanford’s three other species of ^icida : 
N, nitidula shews a very slight constriction of the penulti- 
mate whorl, and Nilgirica (the type) and Fairhanhi have it very 
distinctly developed externally. They, therefore, only differ from 
JDtplommatina by the thin structure of their shells, and by the 
want of transverse costulation on the whorls. 

To sum up— we have in the Diphmmatina grdtp of Pneumo- 
NOPOMA, 1st, the genus BiplommatiiMk, with the subgenera (e) Palaina 
(ef the type oiF.pyramiij Semp.), (5), (with the type 

prohlmatioa (alias tgpica)^ the subgenus being only admissible, 
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if the penullimate whorl has no trace of a conskiotion, — (c), Dkmeta 
(with the only species B. c(mstriota\ only admissible if there be 
no tooth or truncate columdOia in the aperture ; {d\ Artnia (type 
A^ minm) and (e), Nicida^ Blanf. (type N, Nilgiriea\ the latter ad- 
missible as distinct from the former, if Arinia has no internal 
parietal plait and the columella not twisted. Mousson’s numer- 
ous species of Diancia are certainly nothing but Diplommattn<e^ and 
I also very much doubt whether there is suficient reason for re* 
taining Paxillm as distinct from Biphmmatina. ^ 

2ndy GlostophU of Benson. I have not been successM in the 
discovery of a specimen at the Farm-caves, or in any other locality 
about Moylmein. 

3rd OpiathoBtomay Blanf., is a good distinct genus of the Diplom- 

MATINID^. 

Suh-fam. ALYCJSm^. 

The only interesting species, which I found on the limestone 
hills south of Moulmein, is the very rare Alycaus Richthofeniy Blf., 
(Contrib. Indian Malacol., No. 4, Journ. A. B. for 1863, vol. xxxii, 
p. 324). Only a single specimen occurred. Blanford’s description 
is excellent. 

Fam. RELICINIDJE. 

8uh-fam. EYDBOCENINJS. 

Georiflsa* liratula, Stol., pi. vi, fig. 5, 

Geo. testa globoso-conica, solida, imperforata, cameo-luteola ; 
anfractibus 3 - 3^,^ convexis, sutura profunda simplici junctis, 
prime apicem subobtusum formante mammillato, Imvigato, luteolo 
vel rubescente, casteris supra (infira suturam) paululum depressius- 
culis, spiroliter liratis, liris acutis, simplicibus, fere aoquidistanti- 
bus, in anf. penultimo 6-7, in ultimo 9-10, basi convexa, centrali- 
ter minute multistriata ; apertura semilunari, altitudine fere spiram 
aequante, baud dilatata ; labro simplici, curvato, intus striato, labio 
incrassato, albido^ adnato, intus rectiusculo, laevi. Operculum tea* 
taceum, tenue, diaphanum, latiuscule semilunare, (nucleo excentrico), 

* I prefer keeping Oeorissa as distinct from Hyd^vcena in the hope of 
ezaminiug the animals of both the typical species at an early date. For the 
relation of (he two genera vide W. Blanford in Ann. Mag. Nat. Hist, for 
November, 1870. 
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striis incrementi rngtilosis vestitum, inttis ad nucleum apendioe 
tenui, longo, lateraliter sub morginem columellarem projiciente, 
instructum. 

Diam. maj. 1*8, d. min. 1*5, alt. testas 2*2, alt. ult. anf. ad aper- 
toram fere 1*0, lat. apert. 0*7 m.m. 

Animal sordide rubescente albidnm, rostro Into, nigricante, ten- 
taculis brevissimis, vix projicientibus, latis, medio fere confluen- 
tibus, OGulos parvos supra, ad basin et paulo lateraliter sitos, 
gereftibus ; pede breve, subovato, pallido. 

Habitat. Damotha, prope Moulmein, frequens. 

I found this species common on the limestone bill near Damo- 
tha together with DipJommdtina carneola^ and others. It -is mostly 
allied to the Khasi hill species G. aarrita^ Bens., but is more globose 
and a little more numerously spirally ribbed. It also appears to be 
closely allied to Benson’s O, Raweaiam (Ann. and Mag. N. H., 3rd 
ser., vol. vi, p. 193), but on comparing the description of the 
former it seems unjustifiable to identify both. Benson says : “ con- 
fertim spiraliter sti*iata this could hardly apply to the rather 
strong and by no means very numerous spiral ribs of liratula. Far- 
ther BAsou says “ apice obtuso he could hardly have overlooked 
the mamillate form of the first smooth whorl of liratula^ forming 
the apex. I never observed in the last species, four complete 
whorls which Rawesiana is said to possess. 

The measurements of both very nearly agree, but Raweaiana 
would seem to be a more slender shell. Bonson gives the height 
of his shell as 2, and the diam. (largest of course) as 1*5 m.m. ; 
in specimens of liratula with a height of 2 m m. the greatest diam. 
never appears to be below 1*6, generally a little more. There is 
also no perceptible impression at the umbilical region in liratula. 
In other respects both species appear fairly to agree. 

Georissa Blanfordiana, Stol. ; pi. vi, fig. 6. 

Geo. testa globose conoidea, imperforata, moderate solidula, 
luteola, apice rubescente, mammiUato, Isevissimo ; anfractibus 3^^, 
convexiusculis, transversaliter striis ^'incrementi miuutis tectis, 
sublaevigatis ; ultimo ad peripheriom rotundato, in altitudine 
spiram 8ub8sq[uante ; apertura late semilunari : labro, uniforme cur- 
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vatOy postioe(vel supra) angulata, labi^&csrassato, leTissime arouatOr 
supra faululum dilatato, iufra angustiore. Diam. maj, 1% 
d. miiL 1*0, alt. testo 1*8 ; alt. alt. auf. ad apert. 0-8; lat. apart, 
obliq. 0*5. Operculum animelque non vidi. 

Mah. Farm caves’’ prope Moulmein. 

A single specimen of this species was found in tbe same locality 
from which G Eawsiana, Bens., was described. It differs from all 
known Goorma by the absence of spiral striation. The form of 
the shell is yeiy much the same as that of the previous species. 

Group, HFIilCACSiA. 

Fam. STBFPTAXIDjE. 

Dohrn'in 1866, (Maloco-zoologische Bleetter, vol. xiii, p. 129), 
proposed to unite Btreptaxis^ Enma and Streptoatele into a separate 
group, for which he suggested the name STBSPTOCioNiDiB. There 
does not appear to be any reason, why we should deviate from the ^ 
generally introduced custom in selecting the family name from that 
generic one which includes the most t3rpical forms of the group, 
and this genus is in the present case Streptaxls, The family has 
already been pointed out by Dr. J. E. Gray, in 1860, (Ann. and 
Mag. N. H., vi, p. 268), under the name Stbbftaxid^. 

The three above noticed genera, (each of which includes several 
characteristic sections), have the following chcuracters common : 
a thin hyaline or a thicker alabastrine shell with very thin, deci- 
duous epidermis, an expanded lip of the aperture, producing in the 
course of growth a transverse costulation of the whorls, the last of 
which somewhat deviates from the axis of the spire ; the columella 
is always thickened and often toothed, or provided with a pro- 
jecting lamella. 

Dohrn appropriately pointed out the striking relations of the 
shells of the three genera by quoting the following parallelism : 

Streptaxia is helicoid, An^e^a^pupoid, and Streptoatele achatinoid.” 

The same author does not describe the animal of Streptoatele and 
its anatomy, probably because they are very similar to those of 
Streptaxis and Ennea, I %ave examined several species of the 
latter tWo genera, and they all agree in the usual bright, yellow or 
red colouring, extending over the greater part of the body, or being. 

20 
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restricted to the head; the^liiterior part of the body is always 
long, extensible, and the posterior short ; the peduncles are long, 
fiubcylindrical, but the tentacles much shorter, exactly as Jn the 
Heligid^. The mantle is thickened, generally with a shori lobe, 
or a thickening, on each side of the pulmonary orifice. The . 
internal organisation closely corresponds with that of the Helioidje, 
except that the oesophagus is below produced in a tough cylindrical 
tube, which contains the radula in the form of a narrowly curved 
sheath ; the tube is attached by a special strong muscle to the re* 
tractor of the body (see pi. viii, fig. 2). The teeth of the radula are 
veiy simple, subconical, pointed, from 40-60 in each transverse 
row. A special jaw is, as far as observations have been made, not 
develojMid. 

All the species which I have observed were found under stones, 
or trees, and old wood, or under dead loaves and other organic sub* 
stances. Whether, or not, the species are carnivorous, as stated by 
Gray, I have not been able to verify. They are oviparous, like the 
Bulimi. 

Considering the form of the teeth, the Steeptaxid.® are closely 
allied to the Testacellid®, next to which they are also classed by 
Gray. Both families agree in the great length of the anterior part 
of the body and in the more or less secluded habitat. But upon 
inspection of the anatomy of Testacella, as given by Cuvier, 1 fail 
to notice the peculiarity of the long cylindrical tube containing the 
radula ; this appears to be a good reason for accepting Gray’s classi- 
fication of Testacella^ with Baudehmdia^ in a separate family. A 
third group containing some of the anatomical characters of 
Streptaxis is represented by Glandinay but Cylindrella and its allies 
belong to the Helicid®, as lately shewn by Crosse and Fischer. 

Steeptaxis, Gray. 

This genus characterizes in India the Malayan fauna, most of the 
species being found either on the higher hills of South India, or in 
North-Eastern Bengal, and from thence southwards through the 
whole of Burma and the Tenasserim princes. The greater number 
of the species, occurring in this extensive zoologicfil j^ovince, 
are distinguished by a single parietal plait in the aperture, only 
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few possess also small teeth on ihe outer an$ columellar lips. 
The same group of Streptmia^ with a single parietal foldi also 
extends to the islands of the Indian Archipelago and to China on 
the one, Mauritius and the Seychelles on the other hand. 

The animals of Streptaxis are characterized, as already noticed, 
by the great length of the anterior part of the body,* while the 
posterior part, or the foot, is very short and often barely protrudes 
beyond the apex of the shell, when the animal creeps about. The sole 
of the foot is usually grooved along the middle, but not distinctly. 

I am not aware that the anatomy of any of the Indo-Malayan 
species of Streptaxis has been published, and I give, therefore, a 
shbrt account of that of St. ohtiism and Burmanieus, 

St. oUtisus. An inspection of fig. 1, on pi. viii, will that 

in the main points the organs are quite similarly arranged as in 
the Helicid.^:, only with some modifications adapted to the shape 
of the animal. The mantle is above, at the pulmonary orifice, con- ^ 
siderably produced, receding ventrally, but remaining entire. On 
the inner side it has near the margin an elongated, thickened 
appendage on each side of the pulmonary opening. The pulmonary 
cavity itself is very long, but the lungs narrow, the reticulations 
being veiy fine and mostly simple. The digestive system differs 
from all HELiciDjE which I have examined, by the peculiar develop* 
ment of the buccal parts. The mouth is wide, and immediately 
behind it, where it makes an angle, lies the nervous ring, consist* 
ing above of two larger, and below of two smaller ganglions, the 
latter being connected by a narrower bridge than the former. Im- 
mediately behind the nervous ring, the buccal parts are produced 
into a cylindrical muscular tube which extends in a slight curve 
up to the end of the chief retractor muscle of the body, where 
it is firm^ attached by a special, thick, muscle. A few separated 
threads connect the mouth direct with the anterior end of the 
retractot. The ring-muscles forming the outer layer of the tube are 
almost homy, or at least very tough. The longitudinal muscles form- 
ing the internal layer are much softer, but consideral^ thicker. 

* See pi. viii, 6g. 6. Strepiasxds Pfeifferianus from Camorta, one of tbe 
Nicobar islands. Body bright yellow, pedicles coral red, this ocloar tinging the 
book. Lives nuder dead leaves in forests. 
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The radula is Tory long, bnt the teeth are generally only on 
its anterior portion well deyeloped. The alimentary canal branches 
o£P near the upper anterior end of the slieath of the radula ; 
a short distance from its origin it is somewhat widened and 
then passes into the stomach, which has no appendages* The 
intestines make only one simple turn. The rectum is accompanied 
by a narrow albuminous gland, which has its duct at tl^p lower end 
of the rectum. Salivary glands moderately broadly linguiform, thin, 
each attached by a long thread behind the issue of the oesophagus 
froig^the sheath. Kidney large, of a pale livid colour, subquadr- 
angular, lanceolately prolonged on the side of the heart ; the duct 
is on the right side and accompanies the rectum in its entire len^fOi, 
lying o|||p[ie left side of it. 

The retractile muscle of the body is not very long, but strong. 
Its terminal end is almost quite horny ; it is, so to say, the seat in 
which all muscular action appears to be concentrated. I have 
already noticed that the mouth is attached by a few direct muscles 
to the retractor ; the same is also the case with the penis retractor 
and the muscles of the generative organs. The eye-pedicles also 
have their origin there, joining the retractor at about half its length. 

The generative organs are of a simple form. The oviduct is 
thickened near the end ; the uterus, as usually, foliated, terminating 
with an elongated albuminous gland of moderate size ; the herma- 
phrodite duct veiy much twisted and long ; the hermaphrodite gland 
small, composed of a cluster of tubes. The receptaculum semiuis 
is small, its peduncle as long as the uterus to which it is grown to 
almost in its entire length. Yas deferens very short, without any 
appendages. Penis short, very muscular, attached by a very long 
thin muscle, almost horny towards the end. In two sx^ecimens, (one 
of St. ohtmuB and the other of Burmanicm)^ I found anterior 
end of the uterus somewhat enlarged ; it contained a few large eggs. 
They were perfectly spherical, but as tbe specimens had i)6en iu 
spirit for a long time, nothing was discernible in the solidified 
yolk-mass. Each egg was enclosed in a white calcareous skin, which 
was still qu% flexible, but no doubt turns into a solid calcareous 
shell after it has been deposited. The Streptaxes^ theref>>re, appear 
to be oviparous, like the Bulimia Achatifuo and other Hblicid^e. 
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I kaye not been able to find a distinct jaw, either in ohtusus, Bur^ 
manious, Pfeifforianns or Andamanieus. The upper lip is only slightly 
thickened "on the upper side, where the jaw should be situated. 

The radula is long, narrow, the lateral margin on either side 
curved upward ; it is composed of numerous, very angular series 
of simple, almost straight, sharply pointed, teeth, provided below 
with a smaH|(broj ection . They are very different from those of the 
Helioidje, but, as already noticed, strongly resemble those of 
Teataeella, There appear to be from 40-50 teeth in each row. 

The anatomy of 8t, Burmanicus is very similar to that of ohtitks* 
A few unimj)ortant differences I shall notice further on. I have 
also examined St. Andamanicus and Pfeifferianmy and found their 
anatomical characters quite similar to those of ohtmus. The%orm of 
the teeth appears to be particularly cheiracteristic. 

1. Stbeptaxis Burmaiticus, Blf., pi. vii, figs. 5, 6, 7. 

1865, J. A. 8. B. vol. XXIV, pi. ii, p. 81 and p. 95. — Hanley and Theobald, 
Conch. Indica, pi. viii, fig. 10, (non fig. 5). 


2. Streptaxis Blaxfordianus, Theob., pi. vii, figs. 8, 9. 

J. A. 8. B., Yol. zxiY, p. 245, et Couch. lud., pi. viii, fig. 5, (non fig. 10). 

These two species are closely allied to each other. Blanford’s 
description must« stand as that of true BurmanictiSy of which fig. 5 
pi. vii, represents a characteristic specimen. It is a globosely in- 
fiated shell with a subconic, slightly oblique spire, the antepenulti- 
mate whorl laterally barely projecting, in a front view, beyond the 
periphery of the last whorl. In Mr. Theobald’s description of 
Burmaniem characters are noticed which only apply to his Blanfor- 
dianus ; the description must have been taken from specimens of 
both the species. Specimens, agreeing in shape and size with typical 
forms of Burmanicus from Arracan, also occur at Tonghoo, where 
they were collected by Mr. Theobald, (see pi. vii, fig. 5). On the 
hill of the great Pagoda at Bangoon, I found a smaller variety. 
Two forms of this latter are represented in figs. 5 and 6. The 
aperture is slightly more produced and narrower, but the charac- 
teristic form of the whorls and their volution are retained. 

The animal has the anterior part of the body, as usually, very 
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long and the foot polstenoirly . Yeij^ shdrt an4 depressedi below with 
a median, slight, groore« !&e general oolonr of the body is y<^ow- 
ish, with small brownish warts and some indistinct stirim above, to-> 
wards the head yermiiion red ;< pedicles rermilion, long, with the 
eyes on rather large bulgings ; tentacles short and paler red. The 
lips of the mouth possess above small protuberances which are 
used as tasters when the animal moves about ; foot.n|||rbw, white ; 
edge of mantle very pale yellowish. 

The upper portion of the mantle has internally on the left 
si^Pof the pulmonary opening a double appendage : externally a 
small rim and next below it a longer linguiform appendage* 
On the other side of the pulmonary orifice there is a similar 
appendage, only a little shorter than the last. Both are tough, 
solid and generally of a brownish colour. Besides this there is a * 
small appendage at the umbilical region. The general organisa- 
tion is the same as in ohtmm^ only the receptaculum seminis is thinner 
and smaller, the vas deferens longer ; the salivary glands are larger 
and broader, the albuminous gland is elongately and somewhat ir- 
regularly ovate, it lies at the beginning of the rectum and does not 
extend along it ; the kidney is elongately quadrangular, slightly 
produced on the anteiior end of the side of the heart ; it is of a 
dark green colour, composed of large, (in spirit specimens) quite 
opeke, cells. 

The teeth are very similar to those of ohtmm^ perha 2 )s a little 
stouter, (see pi. viii, fig. 5), 

In the “ Conch. Indica” the two species have been exactly trans- 
posed. Fig. 5, which is cited as Burmmiem is a typical form of 
Bla7ifordianu8^ on the contrary, fig. 10 which is stated to be tlie last 
named species appears to be taken from a Rangoon variety of Bur- 
wanicus. Such mistakes in a work specially devoted to illustrations 
of Indian shells are really deplorable ! 

St, Blanfordianus is distinguished from Burmanteus by a more 
depressed and elongated form, the lost whorl being more obliquely 
extended, so as to allow the previous one considerably to project with 
its rounded edge beyond the periphery of the last whorl. The spire 
is in the former species generally slightly prominent, but the costula- 
tiou of the whorls more crowded and intersected by mere stri®, except 
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towards the apertoe;. the^sizo is al0 - smaUer. 1&. Theobald’s 
typical specimen had beside the parietal fold a small tooth abotS' 
the middle of the inner side of the outer lip, as shewn in fig. 8 ; this 
specimen perfectly equals in size the type. Hqyrever, the tooth on 
the outer lip, upon which Mr. Theobald strongly relied as a dis* 
tinctiye character, is not constant. I found a specimen exactly similar 
to the type on the Bangoon Pagoda, but without an outer tooth ; and 
quite similar specimens have also been collected by Mr. Fedden 
in the Shan States. The same, but slightly larger, variety occurs 
in Pegu ; this is represented in fig. 9, pi. vii. Its only difference 
consists in size, approaching that of Burmanicua, 

Mr. Blanford (1. c. p. 95,) considered the form, called by Theobald 
Blanfordianusj as identical with Benson’s Andamanicua^ and both 
‘ certainly are most closely allied to each other. I possess numerous 
specimens of the last^pecies, and most of th&m seem, as compared 
with Blanfordianua^ a little more longitudinally stretched ; all have 
the spire peculiarly depressed,* the whorls being separated by rather 
deep sutures, and are somewhat convex above ; the costulation also 
appears to be a little coarser and the umbilicus more spacious ; but 
all these distinctions are only relative, and it is very difficult to ap- 
preciate them without a large number of specimens for comparison. 

The animal of Blanfordianua is very similar to that of Burimni^ 
cua^ except that the yellow and red colours are paler. The com- 
parative measurementsf of the two species are: 


Diam. maj., 

„ minor, 
Altitude, « • . . 


Bunnanicua. Blmfordianua. 


Typical. 

Var. 

Typical. Var. 

Var. mag. 

.. 10-6 

8--8-6 

7-3 

7 6 

9* m.m. 

.. f-6 

6-5'8 

5- 

5* 

6*2 m. 

.. 9- 

6-2-6’6 

6- 

5-4 

7- » 

Arracan. 

• 

Rangoon 

Pagoda. 

Pegn. 

Shan 

States. 

Pegu. 


* Fig. 6, pi. viii, given in the “ Conch. Indies/* is in this respect not a 
charaoteristio one. 

t In taking the height of Stre^tams the shell is placed in such a position that 
the aria of the upper regularly coiled whorls stands vertioal, the two huit 
whorls always somewhat deviate from the direction of this axis. 
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StreptaziB splidiiLua, Stol.| pi. vii, fig. 10. 

^ St. testa ovato-conoidea, moderate iimbilicata, albida, solida ; 
au&actibus 7, primis 6 regularibus, spiram exsertam, late oonicam, 
formantibus, duobas idtimis modice deviantibus, omnibus planiiis- 
culis, sen subconvexis, sutura impressa simplici juimtis, transversim 
conferte costulatis : costulis fiexuosis, in ultimo anfractu distan- 
tioribus, basi obsoletis ; apertura late subquadrangulari : labio 
tenui prope medium uniplicato, labro intus levi, undique planate 
reflexiusculo ; diam. maj. 12, d. min. 9*3, axis 9, alt. testae 11*2, 
lat. aperturas, marg. incL, 7*2, alt. ap. 5*2 m.m. 

Sab. Prope Moulmein, provintia Tenasserim. 

A moderately large tumid and solid form, with rather flattened 
whorls and a prominent broadly conical spire ; the first two whorls 
are generally quite smooth, the remaining transversely costulated, 
the ribs being on the last whorl a little more distant from each 
other, than on the previous ones ; on the base they become quite 
obsolete. 

Only a few specimens were found by Mr. Theobald at Tethebian- 
koo on the Attaran river, south-east of Moulmein. 


Streptazis obtusus, StoL, pi. vii, figs. 11, 12, 13, and pi. viii, 
figs. 1-4. 

St. testa oblique ovata, tumida, apice obtusa, antice sensim atte- 
nuate, perforata ; anfractibus 7, quinque superioribus regularibus, 
supra convexiusculis, antepenultimo paulo obliquo, ultimo modice 
deviante, aperturam versus compressiusculo ; peripheria in juniori- 
bus (fig. 13) rotundate subangulata, in addltis fere uniforme con- 
vexa ; anf. omninis suturis impressis junctis, in superficie arcuatim 
conferte costulatis : costulis ad basin (in junioribus depressiusou- 
1am, in adultis convexiorem) obsoletis; umbilico ad marginem 
rotundato ; apertura obliqua, postice (aut ifiipra) lata et recta, antice 
(vel infra) fere uniforme angustatim rotundata ; labio tenui, plica 
una parietali subcentraU instructo ; labro incrassato, externo paulo 
arcuato, intus ad medium obsolete dentato, columellari rectiusculo, 
supra medium distincte dentato. 
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Adult ftg, 11. 

12. 

Diam. maj. 

10-4 

9'3 mM. 

„ minor, 


6-4 

Altitude, 


7-8 „ 


Hah. PropM||palmein, provincia Tenasserim. 

This speoic^Er readily recognised from others by its remarkably 
obtuse, almost pupoid form, and comparatively regular growth 
of the whqrls ; there is a distinct tooth on the columellar lip 
present, and another tooth is generally also traceable on the op- 
posite outer lip, though not ' so well defined as the former. In 
younger specimens the penultimate whorl is subangulate M the 
periphery and laterally somewhat projecting, but in older shells 
this angulation generally becomes less distinct and often quite 
disappears. The whole shell is densely costulatod except at the 
base, where the ribs, are only traceable, in the umbilical cavity. 

The animal is pale yellow with a beautifully yellowish red tinge 
on the upper anterior part of the body, which is, as usually, much 
longer than the posterior ; the pedicles are also red, and the ten- 
tacles paler and very short ; edge of mantle considerably thickened, 
whitish. Other details have already been recorded in my bbser- 
vations on the anatomy of the genus. 

The species has been found on the limestone hills south of Moul- 
mein, where it does not appear to be rare. Young specimens, as. 
long as the whorls are regularly coiled, closely resemble Benson’s 
Helix hoinhaXf (Ann. and Mag. N. H., 3rd ser., Ill, p. 186), but 
they do not possess such a great difference betw^een the longer and 
shorter diameter, as given by Benson of bomhax^ (no doubt a 
young Streptaxie)^ in which the inner whorls are much closer 
wound (compare Conch. Indica, pi. XXXI, figs. 1 and 4). An illus- 
tration of a young shell of 8t, ohUum is given on pi. vii, fig. 13 ; 
the peristome is slightly reflected. 

5. Stbeptaxis Sanebyanus, Bens., pi. vii, fig. 14. 

1869, Ann. and Mag. Nat. Hist., 3rd ser., Ill, p. 472. — Hanley and Theobald, 
Gonoh. Ind., pi. viii, fig. 72. 

The characteristic given by Benson is excellent ; it is not neces- 
sary to repeat it. The species is readily known by its strong carina- 

21 
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tioA of the ante-pexmltimate wHorl and its solid structure ; it is 
waxy yellow when fresh and the fine costulation does not become 
obsolete at the base, as usual in other allied species. The largest 
specimen measures : diam. maj. 11, min. alt. 8 m.m. 

The figure in Hanley and Theobald’s ConchsA||Aoa” does not 
appear to represent this species, but rather the nmct. The upper 
side of the penultimate whorl is never so gibbous and the aper- 
ture, I believe, never so truncate and biangular in front, as shewn 
in that figure ; it is moreover always narrowly rounded. 

The young sliell consisting of the first 5 whorls is, as usually, 
quite xegiilarly coiled, carinated at the periphery, and only dis- 
tinguished from similarly formed species of Helich)^ by having 
the outer lip above always somewhat produced and peculiarly 
sinuous. 

The animal is uniform pale yellowish white, often slightly more 
yellowish on the fore part of the body. 

Mah, This species was met with only on the limestone hills at 
the so-called Farm-caves,” the original locality where it was 
described from. 

5. Streptaxis Hanleyanus, Stol., pi. vii, fig. 16. 

Streptaxis testa parva, oblique elongata, angusta, profunde 
ac late umbilieata, griseo albida ; anfractibus 6^, supra et infra 
striis filiformibus, arcuatis confertisque tectis, primis circ. quatuor, 
spiram sub-tonoideam foimantibus, roguloriter involutes, antej^enul- 
timo ad periplieriam acute carinato, duobus ultimis valde devianti- 
bus, et lateraliter productis ; basi subangulato convexa ; apertura 
fere rectangulariter elongata, angusta : labio parietal! tenui, medio 
lamella valde projiciente instructo, labro paulo incrassato, undique 
reflexo, intus laevigato, supra prope suturam conspicuiter insinua- 
te ; diam*. maj» 7*5, d. min. 4'8 ; axis 3*5, alt. testae 4*5 ; lat. apert. 
marginibuB inclus. 4*2, alt. apert. 2*2 m.m. 

Hab, Prope Moulmein, ad flumen Attaran. 

I have only lately received a single specimen of this interesting 
species through Mr. Theobald. It is allied to St. Smkeyanue^ and 
it does not appear improbable that Hanley and Theobald’s fig, 7, 
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on pi. viii., in the Oonch. Indica/* rather repreeents thf present 
species than the former, although it is rerj difficult to form oorreet 
idea from such an insufficient illustration, as that given in the above 
quoted work. The form of the aperture and the natural size of the' 
shell, noted b;^!l^anley and Theobald, certainly do not in the least 
agree with Benson’s SanJceyanua. 

St HanUyanm is not only a smaller and more depressed shell, 
than the last, but it is very much narrower, with the last whorl 
more largely umbilicated, the aperture being also longer and more 
regularly rectangular. The whorls are finely costulated above and 
below in both species. 

Qenm. ENNEA^ H. and A. Adams. 

8ub-Qenu9, HUTTONELLA, Pfr. 

If we consider E, hicohr^ Hutton, as the type of Hiittonella, this 
sub-genus includes a small number of Ennea^ possessing a more or less 
sub-cylindrical form and four pliciform teeth in the aperture. Two of 
the teeth are placed at each side of the prosterior (or upper) angle 
of the mouth, producing a sort of a canal, in which terminates the 
pulmonary orifice and the anus. The columellar fold is peculiarly 
fiattened and projecting, somewhat resembling the columellar 
expansion of Clausilia ; the fourth tooth is usually small, situated 
at the base of the outer lip. Most characteristic are the two 

folds, or teeth, at the posteHor angle of the aperture. 

•» 

1. Ennea [Huttonella] bicoloe, Hutton, pi. viii, fig. 7-8. 

Pfr. Mpn. Hel. Suppl. V, p. 156. 

Burmese specimens from Bangoon and Moulmein are quite iden- 
tical with thfse found about Calcutta and India generally, and the 
Ceylon and Mauritius form certainly does not differ specifically from 
them. Some shells appear to attain sooner their adult state than 
others, having the aperture perfectly developed with a length of 
only 3 J m.m., others grow up to 7 and 8 m.m. The identity of 
Emea licolor^ with E, mellita, Gould, and Ceylanica^ Pfr., OM 
hardly be disputed. The supposed peculiarity, pointed out by 
Pfeiffer in the last named spedHs, and referring to the shortness 
of the last whorl, is by ho means constant in Ceylon and South 
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Indian specimens. The denticulations near the suture are generally 
distinct, but in large specimens they often become almost obsolete. 
1 doubt even that Pfei£Eer*s JS, Ptrriet is anything more than a 
large hieolor. The short stout form called by Martens, (Ost. Asiat. 
Moll. p. 384), Tar. ahhr&viata 1 have obtained at Singapore ; it has^ 
a thin, almost hyaline structure, but the whole character is, no doubt, 
that of JF. btcolor. 

The animal has a long body, laterally strongly compressed, pos- 
teriorly shortened, though on the whole a little more produced than 
in Streptaxis, more or less distinctly yellowish ; on the head reddish ; 
pedicles long, slightly thickened at the end, their external skin is 
yellow, but the internal eye-bearing peduncles are vermilion, eyes 
very small ; tentacles small, pale reddish ; mantle deep red, and so is 
also the whole of the internal lining of the shell which exhibits 
the same, deeper, or brighter red colour as soon as the animal 
moves about. When retracted only the median whorls appear as 
deep red. Boiling water changes in a moment the red colour to a 
greenish yellow, spirits of wine does it only gradually. The lateral 
line of the foot is rather distinct. 

The mantle is only slightly swollen on either side of the pulmo- 
niry opening, rarely produced into a distinct lobe. The internal 
anatomy exactly .corresponds with that of Streptaxis, The pulmo- 
nary cavity extends over the two last whorls when the animal creeps 
about; the distance can be well calculated by the position, of 
the heart which lies at the base of the pulmmiary cavity. The uterus 
consists of more deeply incised lobes than in Streptaxis. No jaw 
has been observed. The radula is very long, the sides curved up 
like a sheath of a bambii leaf. There are between 80 and 90 trans- 
verse series of teeth, arranged in a moderate curved The centre 
tooth is short, sharply pointed with a rapidly widened base. The 
adjoining and following teeth are longer, slightly curved, sharply 
pointed and with a blunt knob near their bases ; their size gradually 
decreases as .they proceed outward. There are only 19 teeth in each 
transverse series (9 — 1 — 9). 

The animal of Huttonella licolor lives generally hidden under old 
wood, stones, and between gravel, particularly near the 

edges of tanks. Its movements are rather rapid. It is spread almost 
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all oyer India and Burma and the Malayan Peninsula. I have, 
however, not obtained it anywhere on the higher elevations of the 
southern slopes of the Himalayas, and it is probably also absent 
in the desert country of North-East India. 

2. Ennea [Huttonella] oylindrelloidea, n. sp., pi. vii, fig. 4. 

Ennea testa cylindracea, alba, apice obtusa, medio latissima, basi 
paulo contracta, anguste rimata; anfractibus 10, convexiusculis, 
suturis profundis sejunctis, primis tribus Imvigatis, h 3 ’’alini 8 , ceteris 
confertim transversaliter costulatis, ultimo ad basin rotundate cari- 
nato, prope aperturam dissolute, paulum descendente; aperture 
paulo obliqua, rotundate ovata, marginibus expansiusculis circumda- 
ta, supra prope angulum poateriorom^amella obliqua crassissima, 
intrante, valde coarctata, dente opposite in labro externo nonunquam 
irreg^lariter mamillato; lamella, parietali profunde sita. Altit. 
testse 5, lat. ad medium 1*3 ; alt. apert. 0*9, lat. 0*8 m.m. 

Animal lutescente albidum. ^ 

Damotha, prope Moulmein ; provincia Tenasserim. 

This is a very marked form of Ennea^ readily distinguished from 
its allies by the oylindric shape of the shell and the separation 
the margins of the aperture from the previous whorl ; in this r^ 
spect resembling some of the West Indian Cylindrellw. I found 
only very few specimens between the roots of plants near the lime- 
stone rocks at Damotha, N. E. of Moulmein ; the species appears 
to be extremely rare. 

Fam. FTIPIBM. 

Pupa lignioola, n. sp., pi. vii, fig. 3. 

Pupa testa breviter tumide-ovata, subconica, cornea, vix rimata, 
apice obtusa ; anfractibus 4 convexiusculis, costulis modice dis- 
tantibus, transversalibus, paulo arcuatis, nonnunquam striis tenui- 
oribus alternantibus, tectis, ad basin convecam obsoletis ; apertura 
subrotundata : labio tenuissimo, levi ; rarissime denticulo parvulo 
mediano instructo ; labro externo tenui, paululum dilatato, edentulo, 
in anfractum penultimum vix ascendente ; columella ad basin sensim 
expansiuscula, regionem umbiUcil!^ tegente, torta, infra subdenti- 
culata. Diain. maj. 1*5 ; d. min. 1*2 ; alt. 2 m.m. 
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Mah, Moulmeiii) provincia Teuasserim. 
jt The animal is g^ey with somewhat, darker, very short pedides and 
almost obsolete tentades. The columeUa of the shell is at the base 
peculiarly expanded, flattened, somewhat twisted, producing at the 
lower part a small denticle. Out of a great number of specimens 
only one was met with which has a small tooth about the middle of 
the inner or parietal lip ; its presence, therefore, must be regarded 
as an exceptional character. 

The species was found on old masonry of the great Pagoda at 
Moulmein, and on the opposite bank of the river at Martaban on 
similar wooden structures. 

Hypselostoma Dayanunllf n. sp., pi. vii, fig. 2. 

Hypselostoma testa minuta, conoidea, solidula, paUide brunnea, 
apice obtusiuscula, late profundeque perspective umbilicata ; an- 
fractibus 4, convexia, suturis profundis • sejunctis, prime luevigato, 
submammSlato, ceteris striis incrementi subobsoletis notatis, ultimo 
maximo, fere plane voluto, supra ad peripheriam subangulato, 
deinde sensim angustiore et ad marginem umbilici rursus obtuse 
angulato ; apertura fere verticali, vix descendente, conspicuiter dila- 
'%,ta, subcirculari ; marginibus junctis, intus crassiusculis et plicose 
dentatis ; labio adnato modice expansiusculo, bidentato, dente 
superiore majore ; labro six-dentato : dontibus duobus in regions 
columellari sitis subdistantibus, alteris* duobus, in margins extemo, 
similariter inter se remotis, sed duobus in marg. basali sitis ap- 
prozimatis, parvis. Diam. maj. 1*1, d. min. 0*8 ; altitudo 1 m.m. 

Mah, Damotha, prope Moulmein. 

A single specimen of this very interesting species was found to- 
gether with Georma Uratula^ Bipplommatina crupata and carneola^ 
&c., &c. on the limestone hill at Damotha. It is the third known 
species of the genus. In general form it resembles Blanford’s JJ. 
Bensonianum from near Ava, but differs in the shape of the last 
whorl and in the dentition of the aperture. The latter is in both 
species almost vertical, not turned entirely upwards, as in the type 
of the genus, II. tubifertm. As regards form, the present species 
indicates still more distinctly the4l£inities of HypseloBtoma to Pupa^ 
than does K. Bensoniamm. 
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I haye not the animal of S, Dayanum, but that of tuhi^ 
fervm was noticed by Blanford, and observed by myself. The sped*^ 
mens I saw were pale grey ; they had the eye pedicles rather more 
elongated than usually in species of Pupa^ and more resembling 
those of Helix ; the tentacles at the base of the rostrum were 
very minute, both blackish. The rostrum itself is thick and very 
minutely notched at the front edge. The foot is short, ovately 
elongated*, roundly truncate posteriorly. The animal, when moving, 
carries its shell in a reverse position (see pi. vii, fig. 1). On the 
whole it greatly resembles that of Anoetoma^ as figured by Fischer 
in Journ. de Conch, for 1869, Yol. ix, pi. xi, figs. 1-2. 

Fmn. CL A JJSILIIBM. 

Claxtsilia Drap. 

A short time ago only very few species belonging to this genus 
were known from the Indian regions, but the number is consider- 
ably increasing. It is a noteworthy fact that nearly all the species 
at present on record characterize the so-called Malayan fauna. 
Several species were lately described by E. v. Martens and others 
from Sumatra and adjacent islands. I have two new species &om 
Penang ; one was recorded by Pfeiffer and Dunkor from the Nicobars j"* 
a single specimen of a species, apparently identical with one i&om 
Penang, was obtained by me on the Andaman islands. From Burma 
OJnaignu and veapa^ Gld., C.0f^ippiana and Gouldiana^ Pfr., O.hullm^ 
Bens., fuaiformis^ Blf., and tula^ Hanley (Conch. Indica, pi. xxiv, 
fig. 9,) were made known. Theobald described CL MaaonL which 
with the last mentioned species, belongs to a peculiar type of 
ailia^ having as its close ally Troschel’s CL Peruana^ classed by H. 
and A. Adams and Albers in the sxibgenus Nenia. Mr. Theobald also 
obtained about Moulmein and in eastern Pegu several as yet un- 
described species. From the Khasi hills, Benson described Cl. hxo- 
stomay and (7. hacillum of Benson was recently figured in the Conch. 
Indica. There are, however, at least three other species*' from the 
same regions, mostly collected by Major Godwin- Austen. CL Joa^ 
Bens., is from Darjeeling, while CL cylindrical Gray, is as yet the 

* These and other new species will be described by Mr. W. Blanford, in his 
forthcoming Monograph of the Indian species of this genus. 
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only species whicli extends along the Southern slSpbs of the Hima- 
ikyas westwards into the Sutlej valley. 

As no anatomical acoouiyi has yet been published of any of the 
Indian species, I shall give a few details of CL Philippiana which, 
with CL hulhuB^ ( f vespa), and a small form allied to Philippiana^ 
represents a peculiar little group of vespiform Clamilia from the 
neighbourhood of Moulmein. 

CxAXTsiLiA [Phedusa] Philippiana, Pfr., pi. vi, fig. 7-10. 

Mon. Hel., vol. ii, p. 428 ; Eilater. Syst. Conch.- Kabinet, ClausiUa, p. 100, 
pi. xi, fig. 7-9. 

Without Kiister’s figure it would be difficult to identify Pfeiffer’s 
species, that author’s description being in several respects barely 
sufficient. Pfeiffer says regarding the 6 whorls primi 3 palanius- 
culi this is strictly speaking not the case ; it is the apox which is 
invariably obliquely flattened or obtuse, but all the whorls are 
distinctly convex, and the three upper ones almost more so than the 
following. Tlie top, or embryonal whorl becomes quite solid in 
adults. Further on, Pfeiffer says : ‘‘ plica subcolumellaris immersa,” 
while that fold is perfectly distinctly traceable in the aperture. 

There are 7 or 8 palatal ribs on the outer lip, the uppermost 
below the suture is the longest, the following short. The lower 
palatal plaits become less distinct in old specimens, than they are 
in the adolescent horny and transj|ltrent shells, but they never 
appear to become obsolete. The other characters relating to the 
structure and the dimensions, noted by Pfeiffer, agree well with 
the Moulmein shell, except that the oblique longitudinal diameter 
of the aperture is rarely 7 m.m. ; usually it is only 6 J m.m. in speci- 
mens the total height of which is 21 m.m. Pfeiffer’s reference to 
the relation of CL Philippiana with insignia is not well chosen ; few 
shells could be more different than these two ; but judging from 
the description of Gould’s CL vespa^ this form must be very closely 
allied to Philippiana, The description is brief, but there is strictly 
speaking nothing in it which could not equally well apply to the 
last named species. 

A very closely allied species has also lately been obtained by Mr. 
Theobald at Nattung, on the Attaran river, near Moulmein. 
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It lias quite the form of Fhilippiana^ but is one third smaller, has 
one whorl less and the last whorl is comparatively a little mor# 
stretched. It appears to be a cons||pt form and will probably 
deserve a separate specific name. 

Hah, Common at the Farm-caves near Moulmein on limestone 
hills. 

The animal of 01. Philijypiana is black with a greenish tinge on 
the posterior part of the body, which is covered with rather coarse 
warts ; the pedicles are moderately elongated, pinkish, slightly 
swollen at the tips which bear the small eyes centrally ; tentacles 
very short, but distinct ; foot moderately elongated, strong, posteri- 
orly obtusely pointed. 

The clausilium is thin, white, somewhat broader than the ex- 
panded, and also white, portion of the coliiinella, on which it reclines 
when the animal protrudes out of its shell. When closed, the exter- 
nal edge of the clausilium rest on the palatal folds ; this appear 
to have the object of preventing the shell being closed hermetical- 
ly, that is, to admit a little air even when the animal has retracted 
the body in the shell, which it can do far behind the clausilium. 

The mantle has a free entire edge, and is internally somewhat 
thickened, especially on either side of the pulmonary orifice. At 
the place of the labial fold the edge is simply grooved. Cor- 
responding to the columellar rib the groove is much stronger 
and deeper, extending wdth free raised edges to the mantle- 
margin. The lower (or anterior) of those lamellar edges is se- 
micircularly enlarged, and towards the end folded over ; it se- 
cretes the columellar fold, with its internal laminar projection for 
the support of the clausilium. ,The upper (or posterior) edge is 
smaller und evidently secretes the clausilium ; it becomes folded 
over the former when the animal protrudes out of its shell. 

As regards the internal structure there is nothing very distinct 
from the anatomy of the HELiciDiE, as may bo seen by a comparison 
of figure 8 on pi. vi, and the explanation accompanying it. 

The pulmonaiy cavity is narrow and long, the mantle for- 
ming it being rather thick and of a deep pinkish black colour. The 
kidney is of % large sub-triangular form, and one portion of it 
almost entirely envelopes the heart. The mouth is small and the 

^ 22 
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ealiraiy glands lie immediately behind it, covering the anterior 
part of the alimentary canal, while in most Helioidjs:, they are 
on long peduncles and situ^d at the lower anterior base of the 
stomach. The oral parts and the salivary glands are pinkish grey. 
The intestines make only a slight bent and the rectum is accom- 
panied by a very narrow albuminous gland, along which also the 
duct leading from the kidney appears to lay. 

The retractor muscle of the body is divided in two very broad and 
strong parts ; they are attached to the anterior end of the food, 
below the mouth, and divide posteriorly again into several thin 
branches. The retractor muscles, su]^porting the buccal parts, are 
shorter and also bipartite. The nervous glanglion ring lies imme- 
diately behind the mouth and is covered up by the anterior part of 
the salivary glands ; it is very thin and gives only a few very thin 
branches to the lips, the pedicles and to the generative organs. 
The small extent of the nervous system is very striking, as com- 
pared with the same organs in the HELicmiE and Zonitid^. 

The generative organs fill the anterior part of the body nearly 
entirely. The uterus is comparatively thin, of grey colour ; the al- 
buminous gland (alg), attached to it, very large, nearly as long as the 
uterus, and more than double its thickness. The receptaculum semi- 
nis (rs) is an oval pedunculated gland, laying either along the 
uterus, or obliquely across the body, a short' distance below the 
hermaphrodite opening, enveloped in soft tissue. It is provided 
with a long appendage, attached along the uterus, and equal in 
length to it. This appendage (ad) contains an orange coloured, 
tough flagellum, filled with a whitish substance, and possibly 
represents, the arrow (or amatorial) sac. 

1 have not observed the presence of spermatozoa in the so-called 
‘receptaculum seminis;’ it was filled with flattened transparent 
bodies and some colouring matter. The vas deferens branches off 
about half way from the uterus, makes a few twists, attaches itself 
to the tissue just below the hermaphrodite opening, and then shortly 
after becomes thickened, being at this place fixed with a small and 
thin retractile muscle. The penis makes three distinct twists, or 
almost coils ; it is very long and the terminal half is i||pre thickened 
than the other ; it ends with a thin flagellum. 
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. Tlie jaw is semiluaar, narrow, thin, concantribally very finely, 
and radiately distantly and indistinctly, striated, the anterior oon<* 
care edge is nearly perfectly entire. ^ 

The radulais long, moderately narrow, consisting of about SO' 
transverse, slightly angular series of teeth, there being 53 teeth in 
each series, ^he centre tooth is smaller than the adjoining, with a 
simple, inflected and pointed tip ; it is contracted towards the base* 
The 14 inner laterals are longer and stronger than the 12 outer 
laterals. They are all tri-cusped ; at first the median cusp is by far 
the largest, gradually, the lateral increase in size, whife at the 
same time the median cusp (Hlbeasos, until on the outermost lateral 
teeth the three cusps are almost equal. On the whole the form of 
the teeth agrees better with that of the Kelicid^ than with the 
ZoNiTiD^. The dental formula is 12 + 14 — 1 — 14 + 12. 


quantitative method op testing a “ Telegraph Earth,*’— 
W. E. Ayrton, Esq. 

[Beceivod and read 6th April, 1871.] 

T 

The method that has been used up to the present time for testing 
a telegraph ** earth” has been a qualitative method only, that is 
to say, although it may in a rough way have answered the question, 
is an ‘‘ earth” good or bad, it was quite unable to give any answer 
to the question, how good or how bad. 

In Europe the ordinary way to make an earth” is to use the 
iron gas, or water pipes, but in most places in India such pipes do 
not exist, so that some large piece of metal has to be buried for 
this purpose. A coil of iron wire, a piece of an iron post, or a 
copper plate have been used at different times. Now as the nature 
#f the ground in the immediate neighbourhood of this buried piece 
of metal greatly affects its electric'al utility, it becomes a question 
of great practical importance to determine in absolute units .the 
resistance of the “ earth” used in each particular case. 

The following method devised by Mr. Schwendler is at present 
in use in the Indian Telegraph Department. 
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Select two other earths which are neither in metallie connection 
with each other nor with the telegraph earth to be tested. Two 
iron telegraph posts near the office answer the purpose very well, 
only care must be taken that there is perfect metallic contact be- 
tween the leading wire and the iron post in each case. In the dry 
season it would be advisable to pour water over thejihi^oe “ earths’’ 
used. Measure the resistance between each set of earths,” 
and in tliis way obtain three independent equations containing the 
three resistances of tho three earths,” and the known resistances 
of the throe loading wires going resn^tively from each earth” to 
the testing arrangement. Eor insSmce calling x the resistance 
of the “ eaith” to bo measured, that is, the resistance between tho 
copper plate or iron wire (or whatever the earth” consists of) and 
the ground, and a the known resistance of the wire leading from this 
** earth” to the testing arrangement, y and z tho resistances of 
the other two eai'ths, and ^ and y the resistances of their leading 
wires we have — 


X + y + a + ^ = r, 
y+z + y = 
z + x + y4-o = rj 

.From these three equations, eliminating y and. z, we obtain 


X 


r, - r, + rs 
2 


a 


(I) 


And the question would be comj)lctely solved, if earth circuits 
did actually behave as simple metallic circuits. This is, however, not 
the case. For in the first place an “ earth” long used for telegra- 
phic purposes frequently acquires a highly polarized state, giving 
rise to a current. Secondly if the “ earths” used aro not of the 
same material, for instance one an iron post and the other a copper 
plate, they will form a galvanic element with tho ground giving 
rise to a current. Thirdly a real earth current may exist from ter- 
restrial causes, and lastly the testing current itself polarizes tl|||| 
‘‘earths.” Consequently the measurement of the same set of 
earths taken successively with positive and negative currents will 
not agree, and they will differ from each other much, if the 
current, due to the “ earths,” is large in comparison with the test- 
ing current itself. It, therefore, becomes necessary to devise some 
method by which trustworthy teste may be made, and to see how 
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from the tests the real resistances of the earths” may be arriyed 
at. 

Before and after each set of tests note the whole^ or a definite 
portion, of the current caused by the two earths under measure- 
ment, by simply joining the two earths together through a galva- 
nometer and observing the deflection. If this deflection is practi- 
cally the same before and after the two tests with reverse currents, 
the ** earths” have not altered their electrical condition while being 
tested, an^ the two values obtained may be used for further calcu^ 
lation. In order to keep the electrical condition of the “ earths” 
constant, by preventing thena becoming polarised by the testing 
current, it is necessary to measure with only momentary currents. 

The formula which gives the actual value of the resistance of a 
pair of earths from the two values obtained by testing with posi" 
tive and negative currents depends, of course, on the kind of testing 
arrangement employed. For a Wheatstone’s balance the formula is 

BF ( A -t- B) ( W' + W") + B* ^ A (W' + W") + 2 W ' W" } 

^ “ AB (W' + W") + 2 AF (A + B) + 2 A*~B 

where A and B represent the branch resistances in the bridge, 
A the resistance opposite ^ r the resistance to be measured, 
F the resistance of the testing battery, and W' and the 
resistances unplugged respectively in the comparison coil to obtain 
balance when testing with reverse currents. Putting A equal to 
B, or testing with equal branches we have 
(2 F + A) ( W ' + W") + 2 W ' 

W'+ W"4-2(2F + A) 

If W ' and W" are very nearly equal, or small compared with A 
and F we have 

W'+ W'\ 

— t 

% If the instrument used be a differential galvanometer in which 
e two coils have equal resistance, but opposite magnetic momem- 
tum, then 

(2 F-fG) (W'+ WO + 2 W' W" 

W' + W" + 2(2F + G) 


r = 


(HI) 




^ (See Appendix I, p. 181). t (See Appendix II, p. 182). 

:|; (See Appendix III, p. 183). 
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where O stands for the resistance of one of the coils of the 
galvanometer. * 

By formulae (II) (HI) or (IV) the resistances respectively be- 
tween each set of earths can be correctly calculated, and these 
values being substituted for r, r^ and in formula (I), we can find 
a? the required resistance of the earth. 

When a Wheatstone’s bridge or differential galvanometer are 
not .available the required resistance of the “ earth” may be ob- 
tained in the following way by comparative deflectmns. For 
simplicity two leading wires only need be used, one just long 
enough to reach to the most distant earth” of the three, and the 
other just long enough to reach the next distant. 

Make the five following observations of defiections with the 
galvanometer, the same battery being used in all cases, and each 
test made with positive and negative currents and the mean taken. 
I, When the g^vanometer alone is in circuit : deflection = a°. 
n. When the two leading wires, and the galvanometer are in 
circuit : deflection = b°. 


III. When the Telegraph earth, one of the new earths, the two 
leading wires, and the galvanometer are in circuit : deflection = c®. 

IV. When the Telegraph earth, % other new earth, the two 
leading wires and the galvanometer are in circuit : deflection = d°. 

V. When the two now earths, the two leading wires, and the 
galvanometer are in circuit : deflection = e°. 

Then if the deflections are small, so that they are proportional 
to the currents, we have 



where x is the required resistance of the “earth” G and P 
ths known resistances of the galvanometer and battery respectively. 

If the deflections be large and the galvanometer used by a sine 
or tangent galvanometer, then the sines or tangents respectively 
the defiections must be substituted in the above formula instead of 
the simple defiections themselves. 


* ( See Appendix IV, p. 183), 
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’ (Appendix I.) 

Equation (II) is necessarily precisely similar to that given by 
Mr, Schwendler in his “ testing instructions” for finding the resis* 
tance of a line when a natural current exists in it ; but as the 
^ proof, for brevity’s sake, has been omitted there, I have given it as 
follows in its simplest form. 

In the following figure, when balance is established, that is, when 
no current goes through the galvanometer, we have, by Kirchhoff’s 
equations, when the earth current tends to help the testing current. 




C\ A — 0, B = o 
O, r — 0, tV' «= e 
(0, + 0,) F + 0, (B + r) « E + e 


(vni) 


where E is the electromotive force of the testing battery, and 
e that of the earth current. 
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If the testing batteiy he reversed so that the earth current tends 
tu oppose the testing current we have — 

C'A — \ 

C\ W — G\t = e (IX) 

(O', + o;) P + O', (B + r) = E — e ) 

Prom equations (VIII) by eliminating 0, we obtain. 


0.^r. 


C, W' 


or ■ 


(c. + C.A.)F + C.4(B+r) 


e 

E + o 


('+ir)’'+B(®+') T+‘ 

Similarly from equations (IX) we obtain — 


(X) 


W-4r 


4_.- 


(XI) 


E 


Eliminating — from equations (X) and (XI) we obtain, 
e 

BF(A + B)(W' + WO + b’ j A (W' + W") + 2 W' W" j 
“ ATB JVrW W") + 2 AF (A + B) + 2 A* B ’ 


♦ 


(Appondi:^ II.) 


First let W' and W" be very nearly equal, that is, 
let W" = W' + dW' 
then 2 W' W" = 2 W' (W' + dWO 

= W'* + (W' + dW')’ — * 

' .*. 2 W' W" = (W' + W'O® - 2 W' W" -“dWl 


or 2 W' W" 


(W' + WQ * 
2 


Mr 


in which the square of a differential only is neglected. Substitut- 
ing this value for 2 W' W" in equation (III) wo obtain : 
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r =■ 


2(2F + A)(W' + W'') (W' + WT 

2 “^2 
2 (2 F + A) + W' + W* 


r 




Secondly let W' and W'^ be both small cotoipared with A 
aAd F, but W' and not necessarily equal to one another, 
then 

(2F + A) (W'-KW^) 


r 


r = 


2 (2 F + A) 
W' + W" 


approximately. 


approximately. 

2 # 


(Appendix III.) 

Equation (IV) can be obtained directly from equation (III) by 
substituting Qr for A, and this is precisely what would be antici- 
pated since the law for a differential galvanometer, when the cur- 
rents balance one another, must be precisely the same as that for a 
Wheatstone’s Bridge at balance with equal branches ; the two 
branches of the Bridge corresponding respectively with the coils of 
the differential galvanometer. 


(Appendix IV.) 


If X, y, z, be the resistances of the three ‘‘ earths” used, and 
a and ^ the resistances of the two leading wires then. 

where M is a constant depending on the 
battery power employed, and the deli- 
cacy of the galvanometer. 



_ * 

Q + F-ha + /? 

„ k 

® “G4-F + x + y + cTTfi 

dO ^ 

G + F + x + z-fa + jS 

eo M_ 

G + F + y + z + a+jS. 


23 
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Eliminating y, z, (a + and M from, the preceding ^ve' 
equations we obtain — 

G + P a a a \ 

^ ^ 2 \o d b"”7/ 


As an illustration of the method described in this paper I made 
the follo^ng experiments with three earth plates, each 2 feet by 4, 
and using a Wheatstone’s Bridge as my testing arrangement. , 
JExperiment 1. The plates were buried vertically and parallel 
to one another with the longer edges horizontal and so that the 
line joining the centres of the plates was perpendicular to each 
plate. The centres were 4 feet apart, and 2 feet 6 inches below 
tile surface of the ground. 



The resistances of the circuit from plate A through the ground 
to plate C was very little more than that of the circuit fro m plate 
A through the ground to plate B although 0 was twice as fVform 
A as B was, thus showing than in earth circuits the resistance is 
not so much in the earth itself, but exists between the surface of 
the metal plate and the earth. Using in the way previously ex- 
plained in this paper the values I obtained I found that — 

Besistan^ of plate A = B*49 Siemens Units. 


a 


„ B = 5*86 
„ 0 = 10-23 


’I 


>9 

9 > 


Experiment 2. The plates A and C remained as before, but B 
was placed horizontally, its centre being stiU 2 feet 6 inches below 
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tlie surface of the ground, and 4 feet from the centres .of A aad B. 
Sesistance of plate A 8*95 S. XJ 

99 99 B*»s= 6*2 „ ,, 

99 » C = 11*77 „ „ 

The values are somewhat higher than^ose previously obtained, 
but this I think is due to the ground being drier than before. 

Experiment 3. Plates A and B remained as before, but B was 
placed horizontally, with its centre only 6 inches below the surface. 
Besistance of plate A =r 9*44 S. U 


,, ,, B — 17*49 ,, ,, 

99 >» C = 11*92 „ a, 

so that the resistance of B is nearly three times as gAat as it was 
before. 

Experiment 4. All the plates in the same position as in the last 
experiment, but B was well surrounde4|pnth a layer of charcoal. 
Besistance of plate A = 9*39 S. TJ 

„ „ B = 17*04 ,, „ 

If fi C = 11*99 ,, ,, 


these results are very nearly the same as those obtained in experi- 
ment 3. 

As a general rule, it may be said, that the lower an earth 
plate is briried the less is its resistance, or the better is it for tele- 
graphic purposes. This rule, however, must be used with caution, 
because it assumes that the ground is of the same conducting 
quality at the different depths. 

For example at the Jubbulpore office in order to obtain a good 
“ earth” a large copper earth plate 5 feet square was buried ver- 
ticfl|||^17 feet deep. On. my passing through Jubbulpore I tested 
this^arth plath and found that it had a resistance of 50 S. IT. On 
having the plate dug up 1 found that the high resistance was due 
to the plate having been buried in solid sandstone. 1 afterwards 
had the plate buried horizontally in the upper stratum of the soil 
and well surrounded with charcoal, and now the resistance was only 
20 S. IT, or less than one half of what it was before. 

At Baneegunge Mr. Schwendler found that the earth plate there 
never had more than 0*5 S. IT resistance. This very low resistance 
was probably due to the ooal||^which exists there from 2 to 4 feet 
below the surface and in some places is actually exposed. 
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On a new species of Vespertilio, ly 0. E. Dobson, B. A., M, B., 
Amstant SuryeoUf IT, Britkh Forces, 

[Beceivod Isb March, 1871.] 

For a period of ten years, the history of the Indian Cheiroptera 
has been in abeyance. In the beginning of 1861, Mr. Blyth pub- 
lished his last remarks on some new species of this order in the 
Proceedings of the Asiatic Society, and so brought to a close his 
contributions to our knowledge of this very interesting order of 
Mammals, ah order which he enlarged by the addition, not only 
of several new species but also a new genus, recording also in the 
Journal of the Society his original observations on the habits of 
some individuals.* In DpUfferdon’s ‘ Mammals of India’ published 
in 1867, the order is systematically treated of, but no species not 
included in Blyth’s catalogue are described. In Europe during 
the past ten years the progress of knowledge in this direction has 
not been great, and the Cheiroptera have in common with other 
orders of the higher classes of animals shared equal neglect, since 
naturalists began to examine into final causes, and in the study 
of developmental theories confined the greater portion of their 
attention to the extreme limits of the zoological series — to Monkeys 
and Monads. 

I have, therefore, much satisfaction in bringing to the notice 
of zoologists a new species of Insectivorous bats. 

Vespertilio auratus.t PL x, figs. 1—2. ||||||||| 

Top of the head very slightly elevated, thickly covered with 
woolly hair which extends forwards upon the face, forming a fringe 

* His paper on the blood-thirsty propensities of some indiTidnals of the 
genus ** Megadcrma** will well repay pernsal. See J. A. S. Beng., vol. xi. 

t In the abstract of this paper in the Proceedings Asiatic Society for March, 
1871, this species was referred to as Kerivoula aumtHy but taking Tomes’ and 
Peters’s view of classification, I believe, that Kerivoula can be regarded only as 
a snb-genus of Vespertilio. A figure of the head and ear of the species will be 
published in the next number of the Journal. 

In the same number of the Proceedings I have made reference to a peculiar 
Murina like bat which 1 believed to belong, to a new genus, for which I proposed 
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along the margin of the upper lip, almost concealing the minute 
eyes, and leaving the tip of the nose alone uncovered, n, 

. Ears ovate, with obtusely pointed tips directed outwards ; outer 
margin concave immediately beneath the tip, becoming gradually 
convex and forming a small lobe near the base : tragus long, 
narrow, and obtusely pointed ; inner margin straight, outer mar- 
gin curved outwards at the base for about one-third its length, 
then ascending sti*aight, equally inclined to the inner margin ; on 
the curve near the base a very small lobulus is placed, which is 
not succeeded by an emargination. Nose projecting slightly 
beyond upper lip, with a very shallow emargination between the 
nostrils whi.ch open sublnterally. * 

Thumb rather long, basal phalanx less than half its length ; 
foot moderately large, toes more than half its length. Wing mem- 
brane very broad, attached close to base of outer toe, beautifully 
variegated with orange and brown- black. The portions of dark 
coloured membrane are triangular in form, and occupy the spaces 
between the second and third, and third and fourth fingers, and 
also the space included between the fourth finger and a line drawn 
from the carpus to the angle. All the remaining portions of mem- 
brane, including the ears and interfemoral membrane, are orange. 
The orange colour extends in narrow lines along the fingers, the 
bones of which are of the same hue, and is dispersed over the 
dark triangular spaces in dots and streaks, 

The fur of the back is everywhere thick and woolly, tricoloured, 
dusky at tlie base for about one-third its length, then light fawn 
colour, the ends of the hairs tipped with light golden brown ; 
ben^^ light fawn colour, the hairs paler at the base. 

AWve, the fut of the back extends upon the humerus and 
ante-humeral membrane for half their length, on the wing mem * 
branes it occupies but a very small space, about 0".3 wide, termi- 

# 

tbe name Stenopterus. I have since examined several specimens of Murina 
suilla from the same locality, and it appears to me very probable that the 
narrowness of the wing in the so-called Stenopterus, and the smaller number 
of phalanges, has to be attributed to an accidental abnormity in a specimen 
bf the above noticed Mv/nria, I, therefore, defer characterizing that specimen 
until 1 may be enabled to trace its exact relation to Murina, The name 
StenopteruSt having been already used in other branches of Zoology, cannot 
again be employed in this ease. 
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nating rather abruptlj ; behind, it passes on to the inter-femoral 
membrai)j| covering nearly half its surface and, leaving the posterior 
half of the interfemoral membrane, the calcanea and metatarsi 
bare, reappears on the back of the toes. 

Beneath, the fur of the thorax extends along the humerus to the 
elbow joint^ and as far as a line drawn from the^elbow to the 
knee joint the wing membrane is covered with a few scattered hairs ; 
behind, the fur of the abdomen extends backwards upon the inter* 
femoral membrane, rather densely at the root of the tail, but 
quickly thinning out into a few, very short, scattered hairs which 
extend over half its surface. The back of the ear is naked except 
at the base, in fi'ont it is clothed with a &w short hairs. 

2 — 2 2 — 2 3 — — 3 

Dentition. In. — — ; p. m. . 


Length, head and body, 



. 2' 4 inches. 


tail, 



1*9 



head 



0*8 


Height of ear, 



0*6 

99 

Breadth 




0*35 


Length of tragus, 



0*36 

99 

Breadth 

„ (greatest), 



0-07 

99 

Length of forearm, . . . 




1*9 

99 


2 lid finger, 



3*3 

99 

u 

4th „ 




2*7 

99 

99 

thumb, 



0*45 

99 

9 » 

tibia, 



0*9 

99 

99 

foot and claws, 

. .*• ..... •• 


0*4 

99 

99 

calcaneum, 




0*8 

99 

Expanse 




12*6 

99 


On first examining the specimen, from which the foregoing 
description is obtained, I was inclined to believe it might be referred 
to either F". formosus (Hodgs.), or V, rufo-pictua (Waterh.), but 
a more careful comparison with the descriptions of these species 
given by Mr. TomCs in the Ann. and Mag. Nat. Hist, rendered 
it evident that it difiers, not only in dentition, but also in several 
other important characters, as the form of the tragus, the position 
of the emargination on the outer edge of the ear, the distribution 
and colour of the fur, &c. 

Loc, Darjeeling. 
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CoiTTBiBunoirs to Indian Oaecinolpgy. — On Indian and Malayan 
TELFHT jBiDiS!, Pabt I, — ly James Wood-Mason o/ QueOi^s College^ 
Oxford. 

(With Plates XI and XII.) 

1|Bead 5th April, received 25th April, 1871.] 

In the year 1869,* M. Alphonse Milne-Ed wards published a 
Beyision of the genus Telphusa with descriptions of some new forms 
which brought up the number of known species to thirty-six. 

In 1868,t E. von Martens (in a paper entitled “ Ueher einige 0%U 
asiatische SiisBwasserthiere^^ described T. Borneemis fi:om the rivers 
of Borneo. 

In this, the first part of my paper on the TELPnusiDiE, which 
will be continued in succeeding numbers of the Journal, I shall 
give descriptions of fifteen new species ; of which two belong to 
Milne-Edwards’ sub-genus Baratelplmsa, 

For the opportunity of drawing up these desc|;^ptions, I am 
especially indebted to my friend. Dr. P. Stoliezka, who has also 
added to the Museum collections under my care many interesting 
species of marine Crustacea ; to Dr. Francis Day ; to my colleague 
Dr. J. Anderson who collected several species during the Yunan 
expedition ; to Major Godwin-Austen and to Captain Stewart-Pratt 
of Morar ; to Messrs. W. T. Blanford, Y. Ball, H. L. Houghton 
and above all to that indefatigable observer Mr. S. E. Peal of 
Sibsaugur who has so greatly enriched the collections of the 
Indian Museum in every group of the Arthropoda. 

The TELFnusiDjE are essentially fresh-water Crustaceans, but in 
India are commonly called land-crabs from the circumstance that 
many of the species are able to live for a very considerable time 
out of water, far removed from rivers, tanks, marshes, jhils, &c., 
provided that the air that enters the branchial chamber is sufficient- 
ly saturated with moisture to prevent the branchiee from becoming 
desiccated, and so unfitted for the performance of their respiratory 
functions. My freind, Captain Stewart Pratt, forwarded to me, at 
the commencement of the present hot season, specimens of Telphuom 

• Nonvelles arck. du Mns., 1869, tom. V, p. 161 — 191, pi. 8 — Hi 
f Wiegmann’s Arohiv fur Naturg., xxxiv, Jahrg., 1 Bd., p. 18. 
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InUca which he had obtained from holes dug by the crabs in 
the neighbourhood of water ;^the bottoms of these holes were 
found to be below the level of the neighbouring water, and ther® 
appears to be good reason for believing that these creatures deepen 
their holes fari passu with the change in the level of the water, 
so that moisture sufficient for the maintenance of their branchiae 
in a state fit for respiration may reach their retreats. Col. Sykes’ 
account* of the so-called land-crabs of the Dekhan, prefixed to 
Prof. Westwood’s description of Telphusa cunicularis = Indica^ 
Latr., gives a good idea of the terrestrial habits, the prodigious 
numbers, and the extent of the burrowings of these creatures. 

Stimpson,f influenced by the feeble development of the post-fron- 
tal crest and by the absence of the e];)ibranchial teeth in certain 
species, but especially by their terrestrial habits, gave them the 
generic appellation of Geotelphusa, But, as M. Alphonse Milne- 
Ed wards justly remarks, there appear to be no sufficient reasons for 
the foundation^pf this now genus, the definition of the limits of 
such an artificial group being difficult, because there are species 
possessing all the essential characters of Telphusa^ in which the 
frontal crests become more and more obliterated and the epibran- 
chial teeth scarcely perceptible. 

The land-crabs, properly so-called, belong to the Gecaiicinid;e, a 
family of the Crustacea grapsoidea of Dana ( = Catometopa, 
M. Edw., minus Telphusiens), and are well known from the ac- 
counts of the extraordinary periodical migrations of the species 
of the West Indian genus Gecarcinus to the sea for the purpose of 
depositing their eggs or brood. This family is repr^ented in 
India by Cardisoma which is widely distributed, and by Qecarcinuca 
Jacqutmontiiy M. — Edw., occurring in great numbers in company 
with Telphusa Gueriniy M. — Edw., at Khandalla in the Western 
Oh4ts. 

Dana in his great work on the Crustacea, acknowledging the 
greater affinities of Telphusid.® to the Canouoidea, to which they 
are united by such forms as EripMUy removed them from their 

^ -Jr 

* Trans. Entom. Soo. Ldltd. toI. i, p. 181. 
t Froc. Acad. Nat. So. Phil 1868, p. 179. 
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association with the Gkapsida in the Catometofa, and placed them 
in their more natoral position next to the Oakoboidea ttpiOa under 
the legionary name of the Tblfhttsznea or Oanokoidea aaAPsmioA, 
on the ground that they possess the same number of branchisSy 
a similar abdomen, and have the male copulatory organs similarly 
inserted in<«tlLe. basil&r joint of the last pair of ambulatory legs, 
and covered from their origin by the abdomen. The TsiiPHUsiDiE, 
however, evidently constitute a transition between the Oancboidba 
^YPicA and the obafsoidea, as may be seen from their general 
Grapsoid form. 

The family TELFHUsiDiB is divisible into the following genera and 
subgenera : — 

Telphusa, (Syn. OeoUlphiMa) : Hah. Southern Europe, Africa, 
India and its islands, Burma, China, Australia, Chili. 

Pabatelphhsa : Hah. South-Eastern Bengal, Assam, Burma, 
Pegu, China, Siam and the Indo-Malayan Archipelago. 

Bosoia, DiLooABOnnrs, Sylviocabcintjs, Potamocabcieus, Tbicho- 
DAOTYLUs, &c. : Mah Tropical America. 

pECKEEiA : Hah. Eastern Africa (Zanzibar). This genus resem- 
bles the Telphusidje in the development of the branchial regions 
and in the position of the male copulatory organs, but the structure 
of the external maxillipedes and position of the efferent onffces of 
the branchial cavities recalls the disposition of these parts in the 
Oxystomatous Crustacea. 

Of the developmental history of the Telphttsid-® nothing is, I be- 
lieve, known, and I extremely regret that I have not yet had an op- 
portunitj^ making observations on this head ; but this 1 can say, 
that the oWare of large size and few in number. Whether, however, 
direct development without metamorphosis is correlated with the- 
large size of the eggs and their fewness in number, as in the single 
instance amongst the Brachyura (in Geearcintis)^ investigated by 
Prof. Westwood, or whether the young commence their existence 
as Zoeas, as in another species of llie same genus^ noted by Tkom-^ 
*^eon, must be left for Agure observations. Arguing from what 
happens in the case of fredh-water branchiferous Gasteropods,^ the 
* Trosohel, Hand, der Zoologie. 
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]^oung of which possess no dilated buccal lobes, while these are 
possessed by the allied LnroaiNn)^, and from other instances in 
which fresh-water allies of marine animals, which do undergo . 
a metamorphosis, are ametabolous, it is probable that the young of 
the TELPHUsiDiE leave the egg in a condition differing but little 
from that of their parents. 

CRUSTACEA CANCEOIDEA. 

Telphusinba vel Cancroidea ohapsidica. 

"" Fam.—TELPIWSIBA 
Genus, — Telpiidsa, Latreille. 

Diatptosis, — Carapace broader than long, with the interregional 
furrows little marked, with the exception of the cervical suture 
which is occasionally very deeply impressed. Front deflexed, 
generally with a straight free margin ; orbits large with their infero- 
intemal angle sending upwards a stout vertical tooth to about 
against the antennm, which are exceedingly small and lodged in 
the inner canthus of the eye. Antennulary pits pretty long, but 
very narrow. External maxillipedes large with their third joint 
subquadrate, with the autero -internal angle truncated and giving 
insertion to the fourth joint. Sternal region almost as long as broad. 
Abdomen of both males and females constituted by 7 free somites. 

Suh - genu 8 , — Paratelphusa, M.-Edw. 

The species referable to the subgenus Paratelphusa are further 
characterized by the presence of an acute spine on the superior 
angle of the meropodites of the chelipedes, situated just behind the 
constriction near the distal articular end of the joint; the inferior 
angles of the joint being rounded off, and devoid of tli)|[|tuberGles 
which ar 9 invariably present in Telphusa, 

Paratelphusa Dayana, n. sp. FI. XI. 

The carapa(ie is much broader than long, the greatest breadth 
being measured between the points of the last epibranchial toothy 
extremely convex, smooth, punctate, and appears finely granular 
under an ordinary lens. The branchial Ipbes are greatly swollen 
and are not sub-divided into anterior and posterior divisions ; the 
mesial crescentic portion of the cervical suture is distinctly marked 
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and continued nearly to the level of the last epibranchial toothy 
where it ends to appear again opposite the second toothy whence it 
passes to the edge of the post-frontal crest which it but faintly; 
indents. The post-frontal ridge is well marked and, between the 
point at which its edge is notched by the passage across it of the 
cervical suture and the anterior epibran chial tooth, is crenulated ; 
the cardiac lobe is marked off from the branchial by two shallow 
almost linear depressions on each side of the middle line, and in front 
from the urogastrio by a line curving almost concentrically with 
the convexity of the cervical suture. The epigastric lobes are. 
slightly wrinkled or foveate anteriorly, and advanced beyond the 
line of the post-frontal crest as in Paratelphusa spinigeray and sepa- 
rated from one another by the mesogastric suture, which rapidly 
bifurcates as it passes backwards, ax)pearing as a short Y-shaped 
impression on the carapace, the space intercepted between the arms 
of the V being the point of the narrow anterior prolongation of 
the mesogastric lobe. ^ ^ 

The antero-lateral margins are inclined and armed, not counting 
the blunt extra-orbital tooth with its curved external margin, each 
with four acute, spiniform epibranchial tooth of which the most 
anterior is the largest ; the rest are equal in size to, and equidis^ 
taut from each other ; from the last a short well defined keel, 
obscurely crenated on its inner edge, passes backwards and inwards 
on to the carapace whicli is mai'kcd with a few small straggling 
tubercles along the line of the epibranchial si)ine8. Front very 
broad especially at base, punctate, finely granular and transversely 
wrinkled, its free margin is bayed in the middle line, but not gi-eatly 
lamellar and projecting forwards over the epistomial region, as 
in Paratel^hma miensisj M.-Edw., and iiiP. spinigera. 

The inflected portion oftlie carapace is finely tubercuiated* ante- 
riorly ; anterior pleural lobe distinct and almost devoid of tuber- 
cles \ posterior pleural smooth, thickly granulated where it bounds 
the anterior pleural. 

> The anterior boundary of the epistoma is crenulated ; its pos- 
terior mor^n is notched on each side of the middle line from^whioh 
a long sharp process extends downwards between the palpifprm 
appendages of the external maxillipedes ; this process does hot 
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correspond exactly with the triangular process of the epistoma in 
other species of Te^hiua, but is the greatly developed median palatal 
ridge ; externally to each notch the posterior margin of the epistoma 
forms two distinct lobes with granulated edges. The second 
joint of the external maxillipedes is punctate and its external mar- 
gin crenulated. The third joint is much broader than long and 
has its external and anterior angles well rounded off and distinctly 
granular ; the exopodite is crenulated on its internal margin. The 
abdomen of the male differs greatly from that of Parate^husa 
9pinigera^ having the form of an isosceles triangle. 

The chelipedes are greatly unequal in size, both in males and 
females, especially in the former ; the meropodites have their 
ventral angles rounded off as in Paratelphtisa spinigera^ their outer 
or posterior face rugose, their posterior angle also rugose and 
armed with a sharp spine arising just proximally to the constrio- 
tion near the distal articular end; carpo'podites faintly rugose 
above, armed with a single excessively long, stoift spine ; penulti- 
mate joint obsoletely tubercular above, externally and internally 
all but smooth ; in the larger claw a considerable hiatus exists 
between the dentated margin of the prolongation of this joint and 
that of the dactylopodite, which in the smaller claw is through- 
out its length in complete contact with the immoveable arm of the 
pincers. 

The terminal joints of the ambulatory legs are extremely slender, 
acute, and armed with fine sharp spines. 

Breadth, 42 mm. 

Length, 31 mm. 

Hal. Mand416 and Prome, Upper Burma. 

Fl%te XI. Pig. 1. Paratelphusa Dayana^ of the natural size; 
2.* Front view. 3. External view of right chela. 4. External 
maxillipede. 5. Abdomen of the male. 6. The same of a female. 

Pabatelphttsa sFiEiamiA, PI. Xn, Figs. 1-4. 

* Thelphusa spimgera* White, MSS. List of the specimens of Crustacea in 
the collection of the British Mnsenm, p. 80, (no description). 

Carapace very greatly broader than long, smooth except on the 
postero-lateral margin which bears numerous wrinkles ; these are con- 
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tinned neither on to the inflected portion of the carapace, nor on the 
posterior pleural region ; front broad, punctate, projecting pent-house 
fashion over the antennulary pits between which it [wholly forms 
the broad septum ; its fli'ee margin is sinuous, presenting mesialLy 
a broad shallow bay ; orbital borders indistinctly crenulated ; the 
anterior pleural or subhepatio regions are faintly marked off from 
the inflected portion of the carapace which bounds them external- 
ly, while they are most distinctly separated from those portions of 
the posterior pleural lobes which pass forwards, so as to form the 
parallel boundaries of the buccal frame by a deep groove, running 
outwards end backwards from the epistoma ; this is deeply exca- 
vated and its posterior margin sends backwards in the middle line 
a short broad-based triangular projection. The extra-orbital angle 
is somewhat obtuse and is widely separated from the single acute for- 
wardly directed epibranchial spine, in the rear of which is a very short 
smooth crest. Branchial lobes enormously swollen and not subdivid- 
ed, separated froi^the gastric region by the deeply impressed cervical 
suture which does not pass through the postfrontal crest; this 
subsides without reaching the acute, arched antero -lateral margin, 
and is interrupted by the advanced position of the epigastric 
lobes ; these are in front rugose and faintly distinguishable from 
the rest of the gastric region, but separated from one another by 
a short mesogastric furrow. A very deep muscular impression is 
visible at each postero-lateral angle of the gastric area. Cardiac 
region convex, distinct. Two large puncta, which frequently become 
confluent, mark the post-frontal fui^w behind the external can- 
thus of the eye. Chelipedes smooth and extremely unequal both in 
males and females, in some the right, in others the left being the 
larger ; meropodites are smooth and their angles rounded, the upper 
one only being slightly rugose and bearing proximally to the constric- 
tion at its distal extremity a sharp spine, as in the rest of the species 
of the subgenus. The upper surfaces of the carpopodites are trans- 
versely convex ; their inner margins armed with an exceedingly stout 
sharp spine ; the penultimate joint is internally smooth, convex and 
punctate, the puncta being disposed in longitudinal series ; the dacty- 
lopodites are slender, much curved, longitudinally punctate, minutely 
granular and only in contact with the extremity of the produced 
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portion of the preceding joint in adult individuals. The ambulatory 
legs and the dorsal edges of their meropodites are perfectly 
smooth. ^ 

Breadth, 58 mm. 

Length, 40 mm. 

Sah, I found this interesting species exceedingly abundant in 
the tanks of Calcutta. It has recently been collected by my 
servant, who accompanied Dr. Day on a trip to the upper waters 
of the Ganges, at Hurdwar and at Eoorkee, where it lives in the 
river itself and in the contiguous ponds and marshes. 

Plate XII. Fig. 1. Paratelphma spinigera of the natural size. 
2. Front view. 3. External niaxillipode. 4. Abdomen of the male. 


Telphusa Indica. 

Telphusa Indica^ Latreille, Encyclo. Moth., luaeotes, t. X, p. 663 ; — Gudrin- 
M^DOville, loouographio da R5gno animal, Crust., pi. iii, fig. 3 ; — Milne-Edwards, 
Hist. Nat. des Crust., t. 11, p. 13; and Yoy. de H. Jacqffbmont dans Tludo, 
p. 7, pi. ii, fig. 1 — 4 ; — Alph. Milne-Ed wards, Revision du genre Thclplmsa et 
description do quelques esp^ces nonvellos. 

Tlielphusa ctmicularis, Westwood, Trans. Entom. Soc., London, vol. i, p. 183, 
pi. xix, fig. 1 — 6. 

The largest specimen in my possession moasures in a straight 
line in breadth 83 mm., in length 59 mm., and was collected 
with two others at Singhur near Poona in running water. It was 
in this neighbourhood also that M. Jacquemont collected his 
specimens. Col. Sykes, in his account of the land-crabs of the 
Dekhan, prefixed to Prof. Westwood^s description of the species 
under the name of Thelphum cunicularis^ mentions its occurrence 
in the same place, and in all the valleys and on the most elevated 
tablelands of the Ghats at from 2,000 to 5,000 feet above the 
sea-level, and is of opinion that it doos not extend more than 
fifteen or twenty miles to the eastward of the Ghats. Mr. W. T. 
Blanford has, however, brought specimens from S. E, Berar, 
west of Chanda, and I am indebted to Mr. V. Ball for examples 
from near Chota Nagpur. One of the Museum collectors lately obtain- 
ed individuals from Eanigunj, a place within 120 miles of Calcutta. 
On the Parisnath hill it occurs up to about 3,000 feet. It is as yet 
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unknown from any place of the south part of India, or from Eastern 
Bengal. The * Tille Naudon’ of the Coromandel coast with which it 
has been said to be identical, is certainly not T, Ind^^ but, as M. 
Milne-Edwards has stated, T. LeschenauUii^ which also occurs at 
Banfgunj, A fine series of specimens of the present species has 
lately been received from my friend Captain Stewart Pratt of 
Morar, who has furnished me with some interesting notes respecting 
the habits of the species. 

Telphusa lugubris, n. sp. PI. XII, Figs. 5—7. 

The carapace is very greatly broader than long, distinctly punc- 
tate and somewhat flattened posteriorly ; the cervical suture curves 
forwards and outwai’da to the rudimentary epibranchial teeth ; the 
hepato-gastric area thus limited off is convex in every direction, and 
only marked meaially by a long tolerably deeply imprinted meso- 
gastric furrow which exhibits a tendency to bifurcation at its poste- 
rior extremity ; gastric area marked with two larger puncta, one 
being situated at each horn of the mesial crescentic portion of the 
cervical suture, from which two shallow hardly indicated longitu* 
dinal depressions pass backwards, one on each side of the middle 
line dividing tho cardiac from the convex branchial regions ; the 
sub-division of these into posterior and anterior lobes is scarcely 
perceptible. Oblique granulated rugosities mark the whole sur- 
face of tho branchial area, becoming more numerous on the postero- 
lateral margin, whence they sweep downwards and forwards on to 
file floor of tho branchial chamber. Latero-anterior mai'gin with a 
short obscurely granulated carina. Postfrontal crest continuous 
from the mesogastric furrow to the epibranchial teeth, its epigastric 
portion is wrinkled and bent forward, and it becomes almost effaced 
behind the inner canthus of the eyes. Front rough, deflexed, 
with a sinuous obsoletely granulated free border. Orbits very 
high, with crenulated margins ; extra-orbital angles little developed, 
separated from the epibranchial teeth by a long, granulated, obli- 
que and nearly straight external border ; anterior pleural lobes 
broad, nearly smodth, distinguishable from the inflected portion of 
the carapace by the termination of the rugosities with which the 
latter is ornamented. The epistoma is smooth and lighter in colour 
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than the rest of the animal) concave both transversely and longi- 
tudinally ; its posterior margin sends backwards and downwards a 
short triangu||||r process, but it is not notched. 

The external maxillipedes and their exopodites are coarsely punc- 
tate, and appear minutely granular under a lens. 

The chelipedes are greatly unequal in both males and fe- 
males, the convex posterior surfaces of the meropodites are ex- 
cavated into extremely shallow communicating fovessi the posterior 
angles are rugose and rounded off ; their ventral surfaces have 
smoothly tuberculated margins. The carpopodites are minutely 
foveate above, and punctate and armed on the inner margin, with 
a short obtuse spine ; the succeeding joint is punctate, foveate and 
granular, and its distal prolongation shows more distinctly these 
charac^H^, and in young specimens only is in contact with the whole 
length of the dentated inner edge of the daciylopodite ; the teeth and 
tips of the pincers have both the colour and transparency of amber. 

The ambulatory legs are punctate ; the dorsal edges of their 
meropodites are scabrous, and nearly straight, the last joints are 
extremely stout, and well armed with amber-like spines. 

The abdomen in general form resembles that of Telphusa Indica^ 
or of Faratelphttsa apinigera. 


Breadth,., 62 mm. 

Length, 36 mm. 

In colour this species is of a rich dark brown above, below 
lighter but brighter ; the inter-articular membranes are straw cdt 
loured, and the teeth of the pincers and the spines on the terminal 
joints of the ambulatory legs are, as has been described, amber-like. 
The epidermis is very delicate, rapidly cracking and peeling off 
after death, and on exposure to the air, when removed from the 
spirits of wine. 

Hob, Pankabaree (about 2000 feet at the base of the Sikkim 
hills) ; Teesta valley and Eastern Sikkim at 3 — 4000 ft. ,* Thancote 
hills, Nepal ; Gherra Punji in the Khasi hills. 

Plate XII. Fig. 5. Telphusa luguhris of 'i;he natural size. 
6. External maxillipede. 7. Abdomen of the male. 
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Telphusa Stoliozkana, n. sp. PI. XTI^ Figs. 8—12. 

Carapace muoli broader than long, Bmootb, punctate'; minutely 
granuliur under a lens ; cervical suture distinctly marked mesiallyi 
continued outwards and forwards on each, side as a shallow depres- 
sion which disappears posteriorly to the postfrontal crest, limiting 
off the gastric area from the branchial lobes, the anterior halves of 
which are distinguishedfrom the posterior by their greater convexity ; 
cardiac region perceptible ; antero-lateral margin carries a not very 
salient epibranchial tooth, which is separated from the extra-orbital 
angle by the oblique tuberculated external margin of the latter, and 
passes backwards for a short distance as a tuberculated crest ; postero- 
lateral margin covered with rugosities from which spring a few hairs ; 
the inflected part of the carapace is more obscurely rugose ; the 
posterior and anterior pleural lo^es are smooth, the latl|P^being 
separated from the former, and from the inflected portion of the 
carapace by a granulated line ; infra-orbital margins crenulate ; front 
narrow, granulated ; its free margin is deeply bayed, having 
in consequence a bilobed appearance ; postfrontal furrow smooth, 
bounded poteriorly by a well defined crenulated crest which passes 
from the mesogastric furrow to the epibranchial teeth in an un- 
interruptedly straight line, that part of it which forms the 
frontage of the epigastric lobes being rugose. 

The posterior margin of the epistoma is smoothly tubercular, 
but those parts of it which go to form the boundaries of the eflerent 
apertures of the branchial chambers are entire. 

The chelipedes are greatly unequal in males and sub-equal in fe- 
males ; the meropodites are rugose and have a few hairs near the 
base of the posterior angle ; the carpopodites are rugose above and 
bear a strong sharp sjjiyjo in the usual position and beneath it a 
smaller one ; the pincers are mult^dentate and their arms cross 
at the extremities. 

The ambulatory legs are very long ; their meropodites resemble 
those of Telj^hiBa longipes, Alph. M.-Ed wards, but their penultimate 
joints are longer in proportion to their breadth and the last joints 
are stouter and more elongated. 

Length of the female specimen described, • . • • 30 mm. 

Breadth, 40 mm. 

« 25 



iJOO J. Wood-Ma«on — On Telphmtdai, 

Length of a male, • . • • S6 mm. 

Breadth, 4 • • . • 48 mm. 

The greater difference between the leng^ and breadth, in the 
male specimen is only apparent, being entirely due to the greater 
mesial excavation of the front. 

A male and a female of this species were collected during a trip 

to the Malayan peninsula and presented to the Indian Museums 

together with an interesting series of marine Crustacea by Dr. 

Stoliczka. 

* 

Hah. Penang. 

Plate XII. Fig. 8 . Telphuea BtoliezTiana of the natural size. 
9. External view of right chela. 10 . Abdomen of the female. 
11 , Do. ,|(ff the male. 12 . External maxillipede. 


(To ho continued in the next number of the JoumaL) 
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Fig. 1. Cyelophoriu \Myxo9toma\ InglUianuB^ n. sp., p. 148. — 1, na- 
tural size, la, lb, le front, top and lower views, twice 
the natural size. 

Fig. 2. Pferoegclua ater, n. sp., p. 149, — 2, 2a, 2J, front, top, and 
umbilical views, and 2c, operculum ; all figures in natural 
size. 

Fig. 3 . "^iplommatina carneola, n. sp., p. 152. — ^front and side views. 

Fig. 4. Dipl, [Dalaina] crispata, n. sp., p. 153, — ditto. 

Fig. 5. Georisaa liratula, n. sp., p. 157, be, represents the internal 
side of the operculum. 

Fig. 6. Georiasa Blanfordiana, n. sp., p. 158. 

Fig. 7-10. Clauailia Philippiana, Pfr., p. 174. — 7, a series of teeth 
of the radula, the numbers indicate the distance of the 
teeth from the centre line ; 8, the body with the dif- 
ferent organs exposed ; 9, the generative organs ; 
10, the jaw. 


/jJ.— foot. 
t. — eye-pedicle. 
oe. — mouth. 

mr. — retractile muscle of the 
body. 
a, — anus. 

ah, — part of mantle-edge. 
sg, — salivary glands. 
wo. — muscle of the oral parts. 
mt. — right mantle side. 

It, — sliver. 
ut. — uterus. 

cd, — appendage of the recep- 
taculum seminis. 


i. — intestines. 

at. — ^stomach. 

alg, — albuminous gland. 

h. — heart. 

k. — kidney. 

l. — lungs. 
p. — ^penis. 

vd. — vas deferens. 

m. — ^retractile muscle. 
pr. — ^prostata. 

kd. — ^hermaphrodite duct. 
hg. — hermaphrodite gland. 
ho, — herm. opening. 
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Fig. 1. Hypsehstoma tuhiforuniy Bens., p. 173. — View of the animal 
seen from above. 

Fig. 2. Hypselostoma Dayanum^ n. sp., p. 172. — front, top and 
lower views, enlarged. 

Fig. 8. Fupa lignicola^ n. sp,, p. 171. 

Fig. 4. Ennea [^Huttonella] cylindroidea^ n. sp., p. 171. 

Fig. 5, 6, 7. StreptaxiB Burmanicm, The front figures 

6hy 6i, 7J are enlarged, the side and lower views of 
the shells are of natural size; 5 is a specimen from 
Tonghoo, veiy similar to the type which is from Arra- 
can ; 6 and 7 are from Bangoon. 

♦ 

Figs. 8-9. Streptaxia BlanfordianuSy Theob., p. 163, front views of 
two specimens, enlarged twice the natural size, 8 is 
from Arracan, 9 from Pegu. 

Fig. 10. Btreptaxia aoliduluBy n. sp., p. 166. 

Fig. 11, 12, 13. Btrept, ohtuauBy n. sp., p. 166. 

11 and 11a side and lower views, natural size ; 11^, front view, 
twice the natural size ; 12 natural size of a full grown 
specimen ; 13, 13^;, 136 young specimen. 

Fig. 14. Btrept, Bankeyanua, Bens., p. 167. 14, 14» and 146 are 

of natural size, lAc and 14(f enlarged. 

Fig. 15. Btrept. Hanleyanuay n. sp., p. 168. The outline figure 
15 shews the natm'al size of the specimen, the other 
figures are enlarged. 






PI. VIII. 


Pigs. 1 and 2 exliibit the anatomy of Strept, oUubus, (see p. 
161) ; the letters have the following significations: 


f. — foot. 

mt, — mantle. 

ml. — mantle lobes. 

rp. — penis retractor. 

p. — penis. 

vd. — vas deferens. 

0 . — ovum. 
ut. — uterus. 

TB . — receptaculum seminis. 
alg . — albuminous gland. 
M. — hermaphrodite duct. 
hg . — hermaphrodite gland. 
a. — anus. 

ko, — kidney opening. 

1. — ^limgs. 

kd, — kidney duct. 
k. — kidney 


/i. — ^heart. 

U. — liver. 
i. — ^intestines. 

c is the cavity where the ge- 
nerative organs were ori- 
ginally situated. 
st. — stomach. 
ng . — nervous ring. 
t. — eye-pedicles . 
roe . — ^retractor of the mouth. 
ac — tube including the radula. 
oe. (in figure 2) — ditto. 
rm . — chief retractor of the ra- 
dula. 

ad . — anal albuminous gland. 
sg . — salivary glands. 


Fig. 3 shews the general arrangement of the teeth on the radula of 
8t. ohtuBus. 

Pig. 6. Side view of St, Pfeifferia/niiB from the Nicobars ; nat. size. 

Fig. 7. Side view of Ennea \_IIuUonella'] hicolor^ from Calcutta ; 
twice the natural size. 


In figs. 4, 5 and 8 the numbers indicate the distance of the teeth 
from the centre line. 
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• (Gontiuued from p. 200). 

Telphusa leevis, n. sp., pi. xiv, figs. 1—6. 

The carapace is narrow especially posteriorly, cordiform, smooth, 
extremely convex in every direction, finely granulated and punctate, 
unbroken by iiiteftegional furrows, the posterior boundary of the 
gastric area alone being fiiinily indicated ; epigastric lobes hardly 
perccj)tible in some specimens ; post-frontal ridge feebly developed, 
interrupted, most apparent behind the eyes ; postero-lateral mar- 
gins rounded off, marked with extremely delicate oblique wrinkles 
which pass downwards and forwards on to the branchial floor 
which is much swollen ; antero-latoral margins rounded, inclined, 
bearing rudimentary epibranchial teotli wliich pass backwards 
and inwards for a short distance as an obscure, creiiulated crest. 
Front broad, defloxod, terminated by a nearly straigiit free margin ; 
its anterior third flattened and perfectly verticfil. Orbits oval with 
obscurely cronated margins, not at all salient ; their external angles 
scarcely projecting beyond the general level of the orbital margins ; 
anterior jdeural regions convex, finely granulated, separated near 
their internal boundaries from the rest of the inferior surface of the 
carapace by a well defined, finely tuborculated line, passing directly 

26 
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downwards from the epibranchial teeth. The posterior margin 
of the peristoma has a median rounded projection, notched on each 
side. The chelipedes are very unequal, in some specimens the right, 
in others the left being the larger ; meropodites with their dorsal 
edges sharply rugose ; cai'popodites also rugose with their inner 
margins armed in the usual manner with a sharp tooth, beneath 
which is a smaller one ; the propodite of the larger claw is extreme- 
ly convex, smooth, granulated and near its extroihity canaliculate, 
punctate, and with thjgt granulations passing into minute sharp 
spinules ; the dactylopodite is similarly marked and is in contact 
with the extremity only of the produced portion of the penultimate 
joint in the larger claw. 

. The ambulatory legs are thin, slender, and rugose. 

Length, 16 mm. 

Breadth 21 mm. 

Hah, Cherra Punji ; Goalparah. 

Plate XIV. Fig. 1. Telp/ntsa lavis, nat. size. 2. Fipnfc view. 3. External* 
maxilliped. 4. Chela. 5. Do. of another specimen. 6. Abdomen of male. 

Telphusa Lesciienaultii. 

Milne-Edwards, Hist. Nat. des Crnst , Tom. II, p. 13, Ann. dos Sc. nat., III. 
S^r., Tom. XX, p. 211. Holler, Keiso dor Fregntte Norfra, Criistaceen, p. 32. 
Alpli. Milne-Edwards, Revision du genre ThelpUusa^ Noiivelles Archives du 
Museum, 18G9, Tom. V, p. 1G3, pi. viii, fig. 3, 3a. 

Carapace convex from behind forwards and transversely ; front 
broad, especially at base, sinuous, produced, with a sharp chisol-like 
free edge ; anterior boundary of the epistoma almost straight, send- 
ing forwards a small median process which indents the sub-frontal 
lobe, scarcely taking any share in the formation of the inter-anten- 
nulary septum ; posterior edge divided by two distinct notches into 
three rounded lobes, the median one of which is largest, lateral lobes 
internally rounded but passing almost straight outwards to form 
the anterior boundaries of the orifices for the egress of the water 
that has served for respiration. Post-frontal crest interrupted, 
divided into two external larger and two internal slightly ad- 
vanced smaller portions which together equal in width one of tlie 
former ; antero-latoral margin armed with an epibranchial tooth 
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continued backwards and inwards as a sharp, finely creniilated 
crest. The surface of the iparapace, especially anteriorly, appears 
minutely granular under an ordinary lens, its sides behind the 
points at which the cristiform continuations of the epil^jranchial 
teeth subside are marked with oblique sub-parallel corrugations. 
The four posterior pairs of ambulatory legs are extremely thin ; 
the posterior flat faces of their meropodites are raised into coarse 
granulations, while the anterior surfaces remain smooth ; the dacty- 
lopodites are extremely slender, acute. ChqLipedes subequal, dacty- 
lopodites in contact throughout their entire length with the propo- 
dites the outer faces of which are smooth and convex ; carpopo- 
dites furnished internally with a long sharp spine, beneath which is 
a smaller one ; meropodites corrugated on their posterior surfaces. 

I am unable to verify Heller’s statement that the crest on the 
latero-anterior margin is smooth in the females. 

Hab. Ranigunj ; Pondicherry j Madras ; Ceylon j Malabar coast ; Manritius j 
^ l^icobar Islands and probably many other islands of the ludo-Malajan 
archipelago ; and Tahiti. 

Telphusa Guemni. 

Teljphusa Guerini, Milne-Ed wards, Melanges Carcinologiqnes, p. 176 ; Alph. 

' Milne-Edwards, Nouv. Archives dn Museum, 1869, Tom. V, 
182, pi. xif fig. 4, 4a et 4b. 

Telx^liusa plcmata, Alph. Milne-Edwards, Nouv. Archives du Museum, 1869, 
Tom. Y, p. 181, pi. xi, fig. 3, 3a et 3b. 

• 

Telphusa planata is given as a synonym of T. Guerini^ M.-Edw., 
with doubt, although M. Alph. Milne-Edwards’ description of the 
former applies exactly to individuals amongst my series of examples 
of the latter. 

ILab- Concan and Khdndalla, Western Ghats, near Bombay ; 
Belaspiir. 

Telphusa Austeniana, n. sp., pi. xiii. 

Carapace much broader than long, flattened in the middle pos- 
teriorly to a line passing through its widest part ; protogastrio 
lobes convex, separated from one another by the narrow for- 
ward prolongation of the meso-gastric lobe ; meso-gastric fur- 
row passing into the post-&ontal, deeply dividing the two epigas** 
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trie lobes ^bicb are all but confluent with the protogastric : bran- 
chial lobes convex, each divided by a tr;g|[LSveTS6 valley into an ante- 
rior and posterior portion ; postero-laterally to the gastric region 
the Bur&ce of the carapace is raised on each side into an irregular 
areolet bounded antero-laterally by the epibranchial, behind by the 
meta-branchial lobe from which the cardiac area is separated by an 
indistinct longitudinal depression ; post-frontal furrow deeply exca- 
vated behind the eyes ; post-frontal crest scarcely interrupted by the 
advanced position of the epigastric lobes, continued outwards on each 
side from the meso-gastric furrow in an irregular, rugose line to the 
epibranchial teeth ; these pass backwards, as i)rominent dentate 
crests and, with the extra-orbital teeth, are extremely salient ; orbital 
margins finely cronatod ; front deflexed, wider at base than at its 
free margin, raised into two eminences one on each side of the middle 
line ; antero-lateral portions of the branchial regions marked with 
numerous coarse granulations ; postoro -lateral margins and the parts 
of the carapace which form the floors of the brancliial cavities rugose. 1 
Chelipedes slender ; chelm externally rugose, covered, especially on 
their infero-internal surface, with small rough tubercles. Oarpopo- 
dites above rugose with a longitudinal row of tubercles near their 
inner mgrgins, from which there projects a very sharp spine with a 
smaller one below it. Ambulatory legs enormously long and slender 
by which character alone it is possible at once to distinguish T. 
Au%temana from all its known congeners. 

Breadth, . • . 48 mm. 

Length, 35 mm. 

Length of carpopodite of 3i'd pair of ambulatory legs = 34 mms. 
or nearly equal to the length of the cara2)ace. 

Mah, Cherra Pilnji ; the only specimen obtained is a female. 

Plate Xlll. Fig. 1. Telphusa Austeniana, nat. size. 2. Frout view. 8. Chela. 

4. External maxilliped. 

Telphusa Fealiana, n. sp., pi. xiv, figs. 7 — 11. 

Carapace thick, not much broader than long, convex from behind 
forwards; its areolation is similar to that of Telphum Atkimoniana ; the 
cervical suture cuts through the post-frontal crest about 5 millime- 
tres internally to the epibranchial teeth ; these are moderately salient ; 
the branchial region is somewhat convex and covered anteriorly 
with coarse irregular granulations ; antero-lateral margin inclined, 
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surmounted by an evenly denticulated crest ; postero-lateral margin 
covered with oblique wrinkles which pass forwards and downwards 
on to the inflected portion of the carapace ; posterior pleural lobe^ 
where it is bounded by the anterior pleural, rugose ; the latter is 
limited off by a lino of regular boad-liko tubercles ; post-frontal crest^ 
continuous to the exiibranchial teeth from the meso-gastric furrow, 
curving forwar^Uiesially and at each end ; post-frontal furrojv 
smooth behind the eyes ; front narrow, defloxed, raised into a 
bilaterally symmetrical pair of eminences. Chelipedes subequal in 
the only specimen’*^ (a female) in my possession ; the meropodites 
are tuberculately rugose on their posterior surfaces and their 
ventral angles are bosot with long tubercles ; the carpopodites are 
rugose above and their inner margin is armed with a very sharp long 
spine from the sides of which spring 2 or 3 minute cusps ; beneath 
the larger spino a smaller one is to bo soon. The penultimate joint 
is externally rough, internally near the inferior margin tuberculated 
■►and above presents a few spiniform tubercles; the dactylopodito 
wliich is in contact with the other arm of the pincers throughout 
its length line has a few spinules above near its proximal end. 

Length, 32 mm. 

Breadth, mm. 

The posterior pair of ambulatory legs has not been preserved, 
but from those that reniain, it will be seen that the penultimate 
joints resemble slightly those of TeJphtisa Austeniana^ and of 
T. StoUczJcana. I have named this species afteipiMr. S. E. Peal, to 
whom the Indian Museum is indebted for many novelties in the 
various groups of Arthropoda. 

Sab, Sibsaugor, Assam. 

Plate XIV. Fig. 7. Telphusa Pealiana, nat. bIzo. 8, Front view. 9. External 
maxilliped. 10. Chela. 11. Abdomen of male. 

Telphusa Atkinrfoniana, n. sp., pi. xiv, figs. 12—16. 

The carapaco is much broader than long, smooth, punctate mesi- 
ally and posteriorly ; the anterior branchial lobe is not greatly 
swollen above, is covered anteriorly with coarse granulations ; 
epigastric lobes granulated, separated behind and laterally from the 
granulated proto-gastric and from one another by the meso -gastric 

* Several speoimens of eaoh sex have been received from Mr. Peal sinoe the 
above went to press. 
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furrow; postfrontal crest well developed, most distinctly tuberculated, 
curving slightly forwards at each end and passing completely into 
the epibranchial teeth, notched on each side externally to each epiga- 
stric lobe and Internally to each epibranchial tooth ; epibranchial 
teeth salient, separated from the denticulated margins of the premia 
nent extra-orbital angles by a notch, curving backwards as regu- 
larly dentate crests ; orbital and frontal margins conspicuously 
tuberculated; front moderately broad, dellexed, covered with rounded 
tubercles, smooth in the middle line, terminating in a nearly 
straight free margin. Postero -lateral margins marked with oblique 
rugations which gradually assume a tuberculated character as they 
pass forwards on to the inflected portion of the carapace ; anterior 
pleural lobe beset in the centre with irregularly disposed rounded 
tubercles, limited off from the surrounding areoe by a regular line 
of larger bead-like tubercles. 

Chelipedes subequal, densely tuberculated ; meropodites with 
all their angles sharply tuberculated ; carpopodites above gra- 
nulatoly rugose and becoming towards the inner margin tuber- 
culated, the tubercles extending on to the sides of the spine ; be- 
neath this spine is a smaller one from which passes upwards and 
toward#the proximal articular extremity of the joint a row of two 
or three spiniform tubercles ; externally the penultimate joint is 
excessively tubcrculatoly granulated, the tubercles becoming very 
coarse and irregular in aged specimens, and on the upper border 
passing into spiniform tubercles in sj^ecimens of all ages ; the superior 
margin of the dactylopodites is also beset with spiniform tubercles 
and their inner toothed margin is in contact throughout its length 
with the other arm of the pincers ; the extremities of these are 
tipped with a blackish colour which is c^ypable of defying the 
blanching action of spirit for years. 

I will not venture to describe the, precise distribution of 
the colours of this beautiful species, because 1 omitted to note 
them particularly when I received the specimen which has been 
chosen for description fresh from the hands of Dr. Stoliczka, 
but 1 can say that the inferior surface generally and the inner as- 
pects of the chelipedes are suffused with a beautiful violet colour, 
the ^tubercles and spines offering their bright red tips in remark- 
able contrast. 
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Breadth, 38 mm. 

Length, 28 mm. 

Sal, Daijeeling; Thancote Hills, Nepal; Khasi HiUs (?)• 

I have much pleasure in connecting with this beautiful species 
the name of Mr. W. S. Atkinson. 

Plato XIY. Fig 12^ Telphusa Atkinsoniana, nat. size. 13. Front view. 14* 
External maxilliped. 15. Chela. 16. Abdomen of male. 

(To le continued in the next number of the Journal.) 

Notes on birds observed in the neigubourhood of Naoporb and 
Kamptee, (Central Provinces), Chikalda and Akola in Berab, 
— hf/kLieut.- Colonel A. C. McMaster, Madras Staff Corps. 
[Beceived 24tli February, 1871.} 

These rough notes were taken during hunting and shooting trips 
from Kamptee. The natural history of Chikalda is interesting, as, 
in addition to many birds and beasts commonly found in the plains, 
some hitherto supposed to have been restricted to particular lo- 
calities meet each other on the neutral ground of these hills. 

The names and numbers here given are taken from Jerdon^s 
‘‘Birds of India.’’ 

No. 6. Neophron percnopterus. — I found this bird breeding 
near Kamptee in January. 

No. 29. Aquila fulvescens. — Kamptee. 

No. 38. Circaetus Gallicus. — I saw one of these fine birds at- 

*Pt 

tempt to carry off a Cobra in the public gardens at Chikalda ; my 
approach drove the eagle away from the reptile which, however, 
it had crippled completely. 

No. 56. Milvus Qovinda. — Jerdon says, that the kite “ breeds 
from January to April, beginning to couple about Christmas.” I 
have seen them building at Kamptee in November, December 
and January. 

No. 65. Syrnium s^ense. — I got a pair of these beautiful owls 
and a fully fledged young one at Qogee in Wurda district, on the 
10th of Marcli; they must, therefore, like most other birds of 
prey, pair early in the cold seaeon. 

No. 82. Hirundo rustica.— Kamptee and Nagi)ore. 
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No, 84, Hirttitdo filifeba.* — found these birds in smtdl com- 
panies at Ohandkee Khopra and Oojee in the Wurda district in 
December and February, and in January, a pair with a nest, open 
at the top, on a rock overhanging the river at Mohadulla, 16 miles 
from Kamptee. 

No. 90. CoTYLE CONCOLOR. — Some birds were Obtained by me at 
Chikalda, 3700 feet, in May. 

No. 98. Cypseltts melba. — I saw several very fine swifts, which 
seemed to be this species, at the old fort Gawilgarli and at Chi- 
kalda, 3700 feet, in April and Maj', but could not get a specimen. 
They appeared to be breeding about the perpendicular cliffs on 
which Gawilgarh is perched. ^ 

No. 100. Cypselus affinis. — Abounds at Kamptee, but the 
birds burrowed so deeply into the thatched roofs that I could never 
get a nest. The burrows were very neatly made and some per- 
fectly round. 

No. 117. Meeops viridis. — have found torquatua at Ohandkee 
Khopra in Wurda in December, and ferruqicepa at the same place 
and time. Are not both of these accidental varieties of M. viridia 9 
I also found torquatua at Chikalda in May ; is the peculiar colo- 
ration of the throat the breeding dress of the female ? 

Noj 118. Merops PHiLippEysis. — Abundant about Kamptee 
during the hot weatlier and rains (breeding season ?). I think 
they breed here, but have not been able to get their nests, al- 
though, if these are to be found, they should be in the banks of 
the river, where it runs past the Military Can1:onment. 

No, 127. ILvlcyon leitcooepiialus. — Ohandkee Khopra, Wurda 
district, in December. . „ * 

No. 129. Halcyon ftjscus. — Abundant tlu’oughout the district. 
No. 144. Meniceiios bicornis. — Not rare about Ohandkee Kho- 
pra in Wurda. 

No. 147. PALffiORNis Alexandri. — One I killed near Kamp- 
tee was considerably larger than the size gifen by Jerdon. They 
appear to be more abundant in the cold season than at other times, 

* I think that a largo colony of Hirundo fcuvicola wore brooding on a 
rock, or broken bridge (1 forgot which) overliaiiging tko river at Akola in 
West Borar,, during the last week in Deconiber. 
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No. 164. Yunoipictts Hardwicbh. — I got one atChikalda, 3700 
feet. 

No. 181. Brachypternxjs ohrysonotus. — Chikalda. 

No. 188. Yunx tobqttilla. — C hikalda, in April. 

No. 193. Mboalaiata CANicErs. — There are scores oi these birds 
about Chikalda and the hill fort of Gawilgarh. I have heard them 
calling at all hours during the night, even when there was no 
moon. Those I have killed generally had the bristles aboiy; their 
bills covered with gummy matter, evidently from some fruit. 

No. 197. Xantiiol^ma Indica. — A t Kamptee I saw one of 
these birds silting on the ground beside a small water-course in my 
garden, it probably came down to drink ; except on this occasion I 
have never seen a barbet on the ground. A pair bred in my gar- 
den at Bellary in the cross beam of a vinery, and at Bombay I 
found a nest in the dead branch of a tree close to the house. The 
entrance was so sm{dl, thai it was difficult to believe that the 
bird could get thrt)ugh it ; it was perfectly circular and as well 
bored as if it had been cut with an anger ; the hole was not 
more than 18 indies in depth, but the little carpenter was busily 
employed in enlarging it by cutting out very small chips and 
throwing them about the spot; as far as could be judged from 
probing, the "inside appeared boautifully smooth. 

No. 199. CucuLTJS CA1T0BT7S, — This bird is very abundant at 
Eussellcondah in Goomsoor during the rains, coming into the 
gardens and close to the houses. 1 have seen and heard it in the 
Golconda zemindary And at Goodum, in April, at Saugor in J une, 
and within three miles of Kamptee on the 1 5th of J une ; a friend 
heard it at Chikalda on the 6 th of June. ^ 

No. 212. CoccYSTEs MELANOLEUcos. — killed one at Kamptee 
on the 4th of July. 

No. 220. Tacoocua Sirkbe. — I got one at Chikalda, but my 
bird had the brown above “ as in No. 221 of 
Jerdon. Could it have been that variety or was it No. 222 ? 

No. 234. Arachneohthra Asiatica. — I can conhrm Mr. Blan- 
ford and Dr. Jerdon’s statements that the female retains her dull 
colours in the breeding-season. 

No. 255. Upupa nigripennis. — A bundant at Chikalda in May^ 
27 
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bnt appears to leave the plains during the hot season and 
rains ; the first I saw at Kamptee in autumn was on the 14th of 
October. At Madras 1 found (February 24th) a hoopoe’s nest in a 
hole in a tree close to the club, there were two fully fiedged young 
birds in the nest, about which there was not the faintest trace of 
evil stench, (vide page 391 of Jerdon). 

No. 257. Lanius ERYTHiioNOTtrs. — I have found this bird at 
Kamptee, and agree with Mr. Blanford, that it varies greatly in 
size and somewhat in plumage within the same district. 

No. 278. Dicruhits maorocekcus. — Jerdon says that he has 
never seen the king crow fix on the back of a hawk with claws 
and beak. At Eangoon I saw one thus fix itself on a cattle egret 
feeding on the ground, hit the latter hard on the head with its 
beak, and repeat the assault several times, the reason apparently 
being that the other bird had secured some insect on which the 
king-crow had set his heart. At Kamptee I saw one fix on the 
back of an owlet {Athene Brama\ and maintain its hold while 
the latter was flying for several yards ; and on another occasion 
I saw a king-crow pursue the common bee-eater until the latter 
dropped an insect which was seized by the Drongo before it 
reached the ground. 

No. 288. TcniTREA faradisi. — This beautiful bird is not rare 
in the Nagpore country, I have seen it close to Chikalda, 3,700 
feet. Jerdon says he has not seen it higher than about 2000. 

No. 293. Leucocerca pectoralis. — Jordon says that he has 
only found this bird on the Neilgherries at an elevation of 6000 
feet. Mr. Blanford got it near Chanda in forests, his spebimens 
were dusky on the back and rather rufous on the abdomen. I got 
it at Chikalda in May, colours as described by Jerdon. 

No. 300, OcHROMELA NiGRORUFA. — This has I think been seen 
by me among the cliffs a few miles west of Chikalda. 

No. 306. Cyornis banyumas. — I got two or three specimens 
of this fly-catcher at Chikalda in May. 

No. 306. Cyornis Tickellle. — Jerdon says that this bird has 
only as yet been p^cured in Central India, and by Tickell. Mr. 
Blanford got one at Seoni, another near Chanda (Asiatic Society’s 
Journal, Yol. xxxviii, p. 173). He seems to think the sexes are 
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alike in plumage ; on this point I agree with Mr. Blanfqrd. The 
sex of the specimen I shot at Chikalda was not ascertained, but 
the two birds seen appeared to be a pair, and were alike in plumage. 
(Berar Gazetteer, page 57). 

No. 342. Myiophonus Hoesfibld^. — Jerdon says that this fine 
thrush is “ found throughout the forests of Southern and Western 
India, from near the top of the Neilgherries (6000 feet) to almost 
the level of the sea ♦ ♦ * * ; but it is not found in any of 
the forests of the Eastern Ghats, nor in Central or Northern India. 
It especially delights in mountain torrents ; and if there is a 
waterfall it is sure to be found there.” I got a pair of these very 
handsome birds, being first attracted by their fine clear notes, in 
a dry bed, which in the rains must become a torrent and waterfall, 
a short distancJKeyond James’ point, about three miles west of 
Chikalda. Others will probably be seen. The birds at this sea- 
son (May) are wary, and difficult to watch. (Berar Gazetteer, 
page 57). 

No. 345. Pitta Bengalensis. — I killed one in my garden at 
Kamptee on the 2nd of October ; I have known three cases of 
these birds taking refuge in houses as described at page 504 of 
Jerdon’s work. 

No. 351. Petrocossyphus cyaneus. — One of these silent and 
solitary birds may be seen in almost every village in the Wurda 
district in December. Both of the houses I occupied at Kamptee 
had one wliich sheltered itself under the eaves during the cold 
season. In Burma, this is the tamest and most confiding bird I 
have ever seen ; it not only frequently enters the verandahs, but 
the innpr rooms of houses, and is almost startling in its noiseless 
and uncanny familiarity. Whilst at Tonghoo, I had, every season, 
one or two of them about my house, so fearless, that they might 
almost have been handled. I saw one, is my verandah at Ban- 
goon, kill and swallow a large scorpion. 

No. 359. Merula nigropileus. — Chikalda, April or May. 

No. 446. Hypsipetes Ganeesa. — At page 58 of the Berar 
Gazetteer, I mentioned that I had got this bird at Chikalda and 
remarked that its habits were exactly those of No. 446, H. Neil- 
OHERRiENSis. — I have since found in the Appendix, page 872, 
volume 3 of Jerdon, that the birds are identical. 
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No. 4§0. Otooompsa jocosa.— I shot this bird at Chikalda in 
May; Jerdon says it is rare in the Central tableland; Blanford 
never saw it in Central India ; it has probably followed the chain 
of Western Qhats northward from the Neilgherries where it is 
very abundant 

No. 464. Phyllorkis MAniiABARiCA. — Chikalda, in June. 

No. 470. Oriolus ktjndoo. — found several nests of this 
bird at Kamptee during June and July ; they corresponded exactly 
with Jerdon’s admirable description, at page 108, volume II. Has 
any writer mentioned that this bird has a faint, but very sweet and 
plantive song which he continues for a considerable time ? I have 
only heard it when a family, old and young, were together, i, 
at the close of the breeding season! 

No. 473. Oriolus Ceylonensts. — I got eitl^lt this bird, or 
No. 472, at Chikalda, and agree with Mr. A. Hume, who (J. A. S.B, 
1870, p. 118) utterly disbelieves in Geylonemi^'* as a distinct 
species. 

No. 480. Thamnobia Cambaieysis. — Three pairs of these birds 
built about the roof of my house at Kamptee. One nest was com- 
posed of coir matting stolen from me and lined with the red wool 
which had dropped from an old carpet daily beaten near the spot ; 
there were no snake skins in the nest (vide Jerdon), but in it were 
two or three pieces of the brilliant mica, so abundant at Kamptee, 
and these very much resembled scales from snake skins. 

No. 497. UuTiciLLA RUEivENTRis. — I first remarked this bird 
at Kamptee on the 1st of October and there wei'e a good number 
here on the 3rd March. Does it change its colour in summer? 
The rufous tints struck mo as becoming paler and more yellowish 
in February and March ; I was told of a mistake about the nest of 
this bird, similar to that mentioned at page 138, Volume II, of 
Jerdon. » ^ 

No. 556. Phylloscopus magnibostris. — I think I got this 
bird, at Chikalda in May. 

No. 569. CuLioiPETA Burkii. — A pair of these pretty little birds 
was obtained at Kamptee in February, and others were not uncom- 
mon in May at Chikalda, where they probably breed. 
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No. 604. Aobodroma sobdida. — I found the nest of this bird 
near Kamptee in April in a hole in bjack cotton soil, there were 
three or perhaps four young in the nest. 

No. 645. Partis cinereus. — I think I saw this bird on the 
Ghat between Ellichpoor and Chikalda, at an elevation of nearly 
3000 feet. 

No. 648. MACHLOLormis Jerdoni. — Chikalda, April and May. 

No. 660. CoRVUS CTJLMINATUS. 

No. 663. CoRVUS SPLENDENS. — The local distribution of these 
birds puzzles me sadly. Both abound at Bangalore and Madras, 
while culminatiis is the only crow of the Neilglierries, replacing 
his grey cousin at KuUar, the posting-stage at the foot of the 
Kundr Ghat to which place dfcd no further splendens had pene- 
trated in 1870. T could not find culminatua at Waltair, and during 
two years at Kamptee have never seen it in that station, but have 
occasionally found it at some of our hog-hunting meets in the 
Wurda district and at Akola. It was moreover the only crow on 
tlio Cliikalda hills during April and May : with the first rains, how- 
evci', in June, splendem aiJjieared there ; (Berar Gazetteer, page 58). 

Is cidminattis to be found at Bombay ? 

Common and familiar as crows are — living almost as much m houses 
as near them — the act of coition has never — so say the natives of 
Burma and, I believe, of many parts of India — been observed ; 
and, certainly, for more than twenty years, since first hearing the 
statement, I have carefully watched for an opportunity of refuting 
it without success. Just at dawn, I think, I have twice observed crows 
thus engaged and on the nest ; but I am not certain, and I have 
never met any one who could own to having seen even as much. 
I have not a copy of^the book, so quote from memory, but, in 
the ‘‘Laws of Menu,*’ (the origin SfS Bhudhist and Hindu 
notions) it is set forth that “ a good wife should bo like a crow,” 
i. e.j that she should not tillow any conjugal endearments or fami- 
liarities before spectators. 

The Burmese representatives of sj^hndem are much darker than 
those in India, but an excellent naturalist remarks that such is 
the case with the Burmese varieties of many birds found in both 
countries ; for instance, I can think of the Burmese Paradise 
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Fly-catclier, fTchitrea affinisj ; the Burmese Boiler {Coracias 
affinia) ^.the Burmese Pea-fowl {Pavo muticuaj ; and the Burmese 
variety of the Bed Jungle Fowl {Gallm ferrugmemj. 

Wide awake as the crow is during the day, she is, when, 
once gone to roost, a most stupid and difficult bird to rouse. I 
have almost pushed them one by one from their perches, in low 
trees, very shortly after sunset. 

It is interesting to watch these birds at Bangoon when a storm 
is coming on. Up to the last moment they appear to be intent on 
foraging : then, just before the storm bursts, the air is alive with 
hundreds of them flying in all directions, but each one going di- 
rect as a bullet to his own tree or clump of bamboos. I have often 
timed my taking shelter from a Shower coming on by watching 
their movements. ^ 

No. 648. Dendbocitta lettoogastba. — Jerdon says that this 
bird has only been found in some of the jungles of the Malabar 
coast. I got it at Chikalda in May. 

No. 724. Melophus melanictebtjs. — I got this bird in May 
at Chikalda in Berar, and as I have seen it in pairs, fancy that it 
breeds there ; it is a shy bird, always on the move about the edges 
of cliffs and ravine, and therefore difficult to watch. 

Nos. 772. Cbocopus piuenicoptebus, and 773, Crocopus chlo- 
EiOASTER. — Green pigeons arc now (April and May) breeding at 
Chikalda. The nest is apparently very carelessly constructed of a 
few dead twigs placed haphazard at the end of a branch, but from 
this cause it is exceedingly well concealed, as the bough selected 
always appears to be a bare one, on which the dry twigs do not 
attract attention. Both varieties of these pigeons, and their inter- 
mediate hybrids will probably be found fti these hills. (Berar 
Gazetteer, page 58). # 

No. 800, Pterocles fasciatus. — I never remarked the crepus- 
cular habits of this bird until last August when at Akola, where 
just after dark on two occasions a small flock passed close over me. 
1 pointed them out to a friend who has since observed the habit. 

No. 802. Ptebocles exxjsttjs. — I got the eggs of this bird, 
three in number, on the 12th of March, at Larkee in the Chanda 
district. 
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No. 818. Galltts Sonneeatii and 

No. 814. Gallopewix sPADioEtrs^-— abound near Obik^a. 

No. 839. SYPHEam>Es auritus. — I saw a male of this bird in 
full breeding plumage at Akola in August, and on the 28th of 
October, near Nagpore, killed a cock just losing his ear tufts and 
very black. This should fix the breeding season of these birds in 
the Central Provinces and Berar between July and November. 

No. 845. Charadrius lonoipes. — Do these birds visit the Cen- 
tral Provinces ? I have never found one there. 

No. 856. Sarciophorus bilobus.— I got this Lapwing at Chi- 
kalda. It is far more silent than its relations, and runs with its 
back hunched and in a more game-like manner. 

No. 864. Grus leucooerantjs. — ^This fine bird comes as far 
south as Kamptee. On the 3rd of February, I killed one at 
Koohee, about 20 miles S. £. of the Cantonment. 

No, 871. Gallinago scolopacintjs — is the snipe of the Nag- 
pore country. At Bangalore, and on the Neilgherries, all the 
snipes I have killed were pintails, No. 870. At Madras, in 
December, out of a bag of 38 couples both varieties were in nearly 
equal proportion. 

Nos. 872 and 873. The Jack and Painted Snipe are occasionally 
to be killed near Kamptee. 

No. 936. Botaurus stellaris. — I got one of these rare birds 
near Kamptee on the 9th December, and another some years ago, 
on the 3rd January, two or three marches to the north of Saugor. 
One was said to have been killed near Bangalore in April, 1867. 

No. 949. Ansbr Indious. — I saw a large flock of those birds 
circling low over my house in the Kamptee Cantonment in Febru- 
ary, and on tlie 23rd of the same month a very fine specimen was 
brought to me. 

No. 961. Branta rupina. — A couple of these fine ducks were 
brought to me at Kamptee on the 14th January. 

No. 971. Fulioitla oristata. — Several of these birds were 
brought into Kamptee by shikarees in April. 
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Note on Colonel McMasteb^s list of birds from Nagpobb &o., — 
hy W. T. Blanford. 

The occurrence of several Malabar birds at Cliikalda in the 
Gawilgarb lulls is a very interesting circumstance, as it adds an 
instance to those already known in which animals with decidedly 
Malay affinities are met with on isolated hills in India, while they 
are wanting in the surrounding lowlands. Whether the cause of 
this circumstance be climatic, and duo to tlie greater dampness of 
these hill tops, I cannot say, probably it may be ; blit it is also 
probable that the animals, thus found isolated, once inhabited 
the plains of India, and were driven by a change in the 
climate (which may have been in its turn caused partly by the 
destruction of the forests), to take refuge on the hills, their 
place in the lowlands being supj)liod, in part at least, by the 
numerous desert typos which are spread over the Indian plains, 
such amongst the birds as Neophron^ Aquila fiilvcscens^ Pteroclea 
exustus^ Amniomanes phosnicurus and Pyrrhulauda yrisea. That the 
hill birds have not migrated from other regions, but have really 
occupied the inteiToning country at one time, is rendered probable 
by the circumstance that animals incapable of traversing long 
distances, such as ground snakes { Uroj^eUidof), and land shells, have 
the same peculiar distribution, and the samo is the case, to some 
extent at least, with plants. 

The Malabar forms mentioned in Col. McMaster’s notes as found 
at Chikalda are Brachjpternm chrysonotus^ Ochromda nigrorufa^ 
Myiophonxis Uorsjieldii^ Ilypsipetes Ganeesa^ Phylloniis Malaharica^ 
and Dendrocitta leacogastra, Otocompsa jocosa 0, fuscicaudataj 
and Merula nigropilem too, are not, so far as I am aware, found 
in the plains of Berar and the Central Provinces. 

It is very desirable to learn to what extent any of these Mala- 
bar forms occur at Pachmari and on Mount Abu. A Malabar 
fauna has been found on several hills in Southern India. My 
brother and I ten years ago’"' called attention to the occurrence of 
land shells of Nilgiri species on the Shevroy, Kolamully, Patcha- 
mully and Kalryenmully hills, and on one or two minor peaks. 

* J. A. S. B., xzx, p. 365. 
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Beoentlj Major Beddome has found both land shells and reptiles 
with unmistakeable Malabar affinities on the Golcohda hills near 
Yizagapatam and ll^ahendragiri hill near Ganjam. On former 
occasion, J. A. S. B., 1867, p. 199, I*called attention to the pecu- 
liar isolation of Rucervm DuvaucelUy (the Barasingha deer,) Galhte 
fcrruginem and the Saltree {Shorea rohusta) just below Pachmari in 
the Denwa valley, but this is a case of an outlier of the Bengal 
fauna, not of that inhabiting Malabar. Mr. Hume (Scrap Book, 
I, p. 297,) records the occurrence oi Spizaetus Nipalenais on the Pach- 
mari hills, and (J. A. S. B., 1870, p. 117,) of Otocompsa fuscieau* 
data on Mount Abu, and I have little doubt but that other Hima- 
layan or Malabar forms accompany them. 


Notes on terhestkial Mollusoa from the neiokbotjehood of 
Moitlmein, (Tenasserim Provincbs), with desgeiftions of 
NEW SPECIES, — hy Dr. F. Stoliczka. 

(With plates XY — XIX.) 

^ [Continued from p, 177.] 

Fam* Helicidse. 

This family includes the stylommatophorous (stalk-eyed) species 
usually called Helix, and which do not possess a mucous gland at 
the ui)per termination of the foot. Tho jaws are usually ribbed, and 
the teeth shorter, and stouter, than in the Zonitid^. I shall note 
two genera, PUctopylis and Trachia, 

Genus. Plectopylis, Bens. 

(See pi. zv, and its explanation.) 

This name was proposed as a sub-genus of Helix in Ann. Mag. 
N. H., 3rd ser., vol. v, p. 244. Benson gave a description of the 
animal of PI. achatina, (Ann. and Mag. N. H,, 3rd ser., iv, p. 95), and 
pointed out (ibidem, vol. vi, p. 98) the chai’acteristic differences of 
the shells, referred by him to Plectopylis^ as compared with Coriila^ 
(^Atopa of Albers, C. Rivolii and others). The anatomy of the 
animal of Plectopylis indicates a good generic distinction from allied 
forms. I cannot, however, say how far the peculiarities, to which 
I shall presently refer, agree with the Ceylonese tlorilla^ but a 

28 
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comparison of the two will no doubt prove interesting^, and estab- 
lish more firmly the relations of the present genus to Gorilla^ 
Ophiogyira^ and the American Polygyra^ 

The Indian and Burmese species referable to Plectopylis are : 
P, achatinay Gray, P. anguinay refuga and repercusBay Gould, cyelaB^ 
pisy hrachyplectay pleetosiomay leiophts, pinaohy Bens., Karemrum^ 
perarctay AnderBoni and macr omphalus y Blf., a new species allied to 
the last from the Khasi hills, and probably also Selix reiiferay Pfr., 
another species from Ceylon, and also H. pettos* of Martens, 
apparently closely allied to PI, pinaeis. All the species characterize 
the Malay fauna ; none of them occurs westward of Sikkim, and 
their geographical distribution extends from this part of the Hima- 
layas, in a south-easterly direction through Assam, the Khasi and 
Tippera hills into Burma, Tavoy and the Southern Malay country. 
Only the last mentioned species is found on the Nilgiri hills, its 
form represents a slightly different type, the umbilicus being com- 
paratively narrower than in any other PlectopylUy and the margins 
of the aperture are barely expanded ; within there is only a trans- 
verse ridge on one side projecting between two pairs of tubercles on 
the other ; no longitudinal ribs are present. I fully expect that, when 
the animal of -BT. retifera becomes known, it will probably exhibit 
somewhat different characters from those of the present genus. 

The shells of Plectopylia are characterized by a planorboid, 
umbilicated form, somewhat expanded and usually thickened 
peristome, and by the presence of one or two transverse, and a few 
spiral ridges placed internally some distance from the aperture. 
I consider these internal folds to be in some respect analogous to 
the clausilium in ClauBiliay the animals of the two genera being 
also somewhat similar in external characters. Whon the animal 
of PlectopyliB retracts into its shell, the passage through the folds 
is generally found to be filled up with mucous secreption, but the 
body itself mostly retracts one half of a whorl further inwards. 
During hibernation the aperture is besides closed with the usual 
calcareous lamina, as in other HsLiciDiE. 

1 have examined the animals of PI, achatinay cycl^niBpisy pinacisy 
and macromphaluB, They are all very similar in ibxternal shape 
* Malaoozool. Blotter, zv, p. 158. | 
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and organization. I will for the present note only tiie two first 
named species which^occur near Moulmein. 

In both the foot is rather short, rarely equalling in length the 
greater diameter of the shell, depressed, truncate in front, narrow- 
ly rounded or sometimes obtusely pointed posteriorly, covered with 
warts and granules ; lateral line very slightly indicated, or not 
at all developed; body cylindrical, short, covered with rather 
strong warts; pedicles of moderate length, slightly thickened 
at the end, and with the eyes small, placed centrally or very nearly 
so ; tentacles always very short. On the whole the form of the 
body very closely resembles that of a ClausiUa^ and a comparison 
of the internal organisation of the two genera also indicates their 
close relation. 

The mantle margin is entire, thickened towards the end, but 
the edge itself is again thinner ; pulmonary lobes simple without 
any appendages, the right larger than the left ; pulmonary cavily 
very small, posteriorly closed up by a very thin lamina. The 
digestive organs are distinguished by the small size of the oral parts, 
great length of the stomach and of the intestines, which make a 
long doubld twist, but have no cseca or other appendages. The 
salivary glands are comparatively small. The liver very extensive 
afid of a peculiar coarsely tubular, clustered appearance. The 
kidney is large, of triangular shape, and has a special duct at the 
anterior end ; it terminates in the pulmonary cavity. Along the 
aorta there is either on the right, or on both sides, a linear gland 
of dark pigment its quantity, however, varying greatly in 

different specimens. 

The genital organs are rather simple. The female part has two 
appendages : one longer which is the so-called receptaculum seminis^ 
but in which I only found a light brown colouring matter inter- 
mixed with fiat irregular particles, and a shorter, more muscular 
gland which appears to represent the arrow or amatorial gland. 
The uterus is thin, the hermaphrodite duct very long, and the 
hermaphrodite gland situated behind at the posterior end of the 
stomach. The vas deferens, or seminal duct, is short and thicken- 
ed before it passes into the penis, which is attached by a strong 
muscle to the right median side of the mantle, but has no external 
appendages. 
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AH tlie species wliich I examined are ovo-yiviparous, as already 
noticed by Benson in P. achatma. One sp^^men of P. eyelaspia 
had three well developed embxyos, each consisting of three con- 
volutions, regularly coiled in and enclosed in a thin soft sac of cal- 
careous granules, loosely jointed together. A specimen of P. pma- 
eis had the whole uterus hlled with 13 eggs, in different stages 
of developmedt. The first were perfectly developed, composed of 2 J 
whorls, distinctly discernible. The youngest only consisted of a 
yolk mass, darker internally than externally and folded on itself 
hemispherically, like an enrolled Oniscus. 

The jaw is very thin, homy, semi-elliptical, with a small anterior 
median projection ; it is marked transversely with a great number 
of more or less distant grooves which divaricate in the centre.. 
The surface often besides shews in a tranisparent light a very fine 
concentric striation, either on the entire jaw, or only on its median 
portion. 

The radula is long and of moderate width, composed of numer- 
ous (about 100, or slightly more) transverse, more or less angular 
rows, each containing between 60 and 70 teeth. The centre tooth 
is in achatina and cyclaspis very small, long, recurved and pointed 
at the end. The lateral teeth, which gradually decrease in size to- 
wards the outer margins, are of a subquadrangular shape ; each 
possess a long rather obtuse, robust cusp, and besides that on the 
outer side an inHected margin with 2 or 3 small cusps, and on 
the inner a marginal cusp. The outermost teeth become quite 
simple in shape, only one or two of the outer denticles being in- 
dicated. On the last rows^of the radula, the tooth have generally 
only the robust cusps developed. 

On comparing the jaw of Plectopylis with that of Olaxmliay it will 
be seen that both are similar in structure, but the shape is different 
and the transverse sulcations are only indicated in the latter genus. 
Much greater is the similarity of the Plectopylis jaw with that 
of Cylindrella, as published by Crosse and Fischer in Joum. de 
Conch., vol. 1870, p. 6, &c., pi. iii and iv, with the exception 
that the median projection is wanting in the Cylindrella jaw. 

The arrangement of the teeth of P. achatina and cyclaspis also 
agrees with that of Cylindrella in the very small size of the centre 
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tooth, but this is not a constant character. In P. pinacia^ the centre 
tooth is larger and more of a shape similar to that of the lateral 
teeth, which, however, in all the species retain distinctlj the 
helicoid character. 

Plectopylis achatina. Gray, pi. xv, figs. 1 — 3. 

SeUsa achatina, Gray apnd Pfeiffer, Chem., &c. Hanley aniV'Theob., Conch* 
Indica, pi. xiii, fig. 1.* 

The two embryonal whorls are generally somewhat tumescent, 
very finely punctated or scrobicrdate, and of a pale yellowish or 
whitish colour ; the third whorl is pale rufescent with the strire of 
growth distinct, in addition to which on the fourth whorl a spiral 
striation appears, but it soon again becomes obsolete, while the 
striso of growth continue to be well marked. 

Young shells are surrounded on the last whorl with three fringes 
of hairy cuticle, above and below, and near the centre of the 
whorl, which is conspicuously angular. The basal fringe at first, 
disappears, then the median, and at last the upper one. 

The plication is one-third of the circuit of the last whorl distant 
from the aperture. It consists on the inner lip of one oblique trans- 
verse lamina, emitting at the base one short anterior fold, another 
near the middle, extending up to the centre of the inner peris- 
tome, at the upper end it is posteriorly bipartite, the lower branch 
bendmg downwards across the inner lip and terminating with a 
short rib directed backwards. At the base of the inner lip there 
is besides a separate very thin rib which becomes obsolete before 
it reaches the lower angle of the mouthy The outer lip has above 
three longitudinal ribs, the innermost o:^hich is thinnest and the 
median posteriorly generally somewhat irregularly fiexuous and 
bifurcate, a large transverse lamina projects into the triangular 
space formed by the inner lamina, and has^a thin longitudinal rib 
below it. 

This species is extremely common on all the limestone hilltf 
about Moulmein. Among thousands of specimens not dextrorse 
variety was met with. The largest specimens I have seen mea- 

* A very inadequate figure of the species. The last whorl is unneoessarily 
angular, the umbilicus too small, and the short fold at the basal angle of 
the aperture far too strong. 



222 P. Stoliczka-^JVb^e« on Terrestrial Mollueca. [No. 3| 

sured in the longer diameter 35 mm., but specimens of half the size, 
and eyen smaller than that, often have all the appearance of being 
full grown. The amount to which the aperture is deflected varies, 
but 1 never saw a specimen in which it was entirely turned down- 
wards, as shewn in Kiister’s figure. 

The usual colour is rufous brown above, albescent below, with 
the mouth or pale lilac about the peristome. In caves, 

secluded shady localties, and under large stones, white or yellow- 
ish white specimens are often found, the peristome being in this 
case also white. The colour of the animal varies as much as that of 
the shell ; it is rarely white, more often grey or brownish black ; 
in the former case the head, pedicles and tentacles and the foot 
in front are grey, in the latter these organs are only somewhat 
paler than the general dark coloration of the body. 

Plectopylis cyclaspis, Bens., pi. xv, figs. 4 — 6. 

Hdix cyclasjpis, Benson^ vide Ffeiff. Mon. Hel., y, 414. — Hanley and Theob., 
Conch. Indica, pi. xiii, fig. 10.* 

When the shells are well preserved and perfectly fresh they 
possess a coarsely serrated fringe of horny cuticle at the peri- 
phery of the last whorl ; this fringe is, however, very easily worn 
off in older shells even during life. The two embryonal whorls 
are almost always yellowish albescent, the third is uniform brown, 
and the following become marbled and banded with whitq and 
brown. The sjDiral striation round the umbilicus, particularly 
alluded to in Benson’s description of the species barely deserves 
the name ; it is generally very indistinct and caused by the at- 
tachment of the fine haiw of the cuticle, this being there a little 
more strongly developed than on the rest of the lower surface, 
but the rugosity generally is hardly more apparent than on the 
upper side of the shell. 

The internal plication is situated at a distance from the aper- 
ture of one-third of the last circuit. It consists on the inner lip 
of a large, ^nsversely oblique, erect lamella, on the inner end 
produced into an anterior short fold ; on the outer, or peripheri- 
al, side it is divided posteriorly into two folds, the outer o f which 
* An entirely insufficient illnstratiou of the species { 
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ifl tHn and extends directly backwards, while the inner proceeds 
obliquely across the lip, meeting a thin longitudinal rib, which runs 
on the inner side of the largest lamina, so as to include a kind of a. 
triangular space. In this space there projects from the basal side of 
the whorl a large oblique transverse lamina, accompanied on either 
side by a thin longitudinal rib. Two thin ribs are situated on the 
upper side of the whorl between the suture and tlie peripherical 
keel. The median rib which originates near the edge of the inner 
lip of the aperture extends only for a short distance internally. 
The plication, as above described, was observed to be constant 
in 8 specimens of various sizes. 

Judging from the description of Pfeiffer’s JI. revoluta (Mon. Hel., 
v, 416) I can hardly think that the shell referred to can be distinct 
from cyclaspis, I have specimens of this last which perfectly agree 
with the measurements given by Pfeiffer of his mooluta^ and said 
to be from the Andamans. I never received cyclaspis amongst 
many thousands of shells from those islands, and I doubt its occur* 
rence there quite as much as that of P. achatina^ recorded by Tryon, 
(comp. Proo. Asiat. Soc., March, 1870, p. 88). The shell fauna 
of the Andamans and Nicobars shews considerable relations to that 
of Arracan, but barely any to that of the limestone hills about 
Moulmein. The latter is, as already stated, quite peculiar, and 
very distinct from the fauna of the adjoining low lands, and even 
from that of the neighbouring sandstone hills. 

P. cyclaspis is found sparingly on all the limestone hills about 
Moulmein. The animal is very shy, usually living in crevices and 
holes, and closely adhering to the rocjjc even when moving about. 
It is uniform dark grey or blackish with a pink tinge, paler on 
the pedicles and tentacles, the latter being very small and situated 
quite at the base of the mouth \ the warts of the body are black 
and rather large. 


Genus. Thaohia^ Albers. 

(See pi. xvi, figs. 1 — 3, wd the accompanying explaVation.) 

This genus was proposed by Albers for S. asperella^ Pfr,, as type. 
It is characterised by a planorboid shape, moderately thin semi-trans- 
parent structure of the shell, covered with a setaceous cuticle, by 
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on expanded outer peristome and by usually possessing a spacious 
umbilicus. Albers places in the genus also JET. Tucheri^ Pfr.,- 
fallaciosay Pfr., riiginosa^ F6r., and nilagirica^ Pfr. Of these only the 
first is probably referable to the genus, the others I would prefer 
classifying in Planospird^ considering nilagirica as the most aberrant 
form. Mr. W. T. Blanford (Ann. Mag. N. H., 1863, 3rdser., vol. xi, 
p. 85) added to the genus* H, delihrata, Bens., gdbata^ Gould, (= 
Mergtiiensts^ Ffr.), Helferi^ Bens., viUata\ Mill., p^roxima^ Per., and 
crassicostataj Pfr. The three last named species have, I believe, again 
to be referred to Planospira^ but the three others participate of the 
generic characters of asperella and must, therefore, be considered 
as belonging to TracJiia. I could quote a few other species, as for 
instance H, sqiialus^ Hinds, IP. mendax. Martens, and others, but 
they do not strictly speaking belong to the Indo-Burmese fauna. 

Planospira ofsBeck differs from Trachia by the solidity of the 
shell, thickened inner lip, &c. Campgltsa is, however, much more 
closely allied to Trachia^ both in form and structure of the shell ; 
indeed there are strictly speaking no external characters to distin- 
guish the two. But the former, with its type IT. cmgulata, is 
said to possess a 4 — 6 ribbed jaw, and the genital organs have 
numerous appendages, while in AT. delihrata^ (the only species of 
Trachia of which I have examined the animal), the jaw has a great 
number of ribs and the genital organs are of a very simple form. 
Should, however, these characters prove to bo of no avail for pur- 
poses of classification, the two genera must be united into one, 
and this is by no means improbable. 

The structure of the shell of Trachia also exhibits considerable 
relation to some of the species of Dorcasia^ and Fruticioola^ the 
latter apparently represented in India by the IPelix similaris group. 

I have examined some animals of this species from Penang, and 
I find that the dentition agrees, but the jaw and genital organa 
are different from those of Trachia ; the former being generally 
costate, and the latter with a thick amatorial gland. 

It is difficult to predict in the presSnt stage of our knowledge of 
the animals what extent should be given to the genera Porcasta 

* Quoted by a misprint as ‘ Tachia/ 

t 1 agree with Mr. Blanford that there is no need of proposing a new 
%enas for this species, as has been done by Albers. 
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and Fruticieoia, if JJ. aimilans and holus^ and others, are to bo con- 
sidered as belonging to the latter. These species evidently pass 
gradually through H, tcupeina^ Bs., Huttoni^ Pfr., H, OUhami^ Bs., * 
to the more acutely carinated species, as Oahechi^ Phil., trichotropia 
and eUgantmima^ Pfr., for the last of which Albers proposed the 
name Plectotropia, H, gahata was incorrectly referred by Al- 
bers to the latter genus, while the closely allied species, Zf. delu 
hrata^ is referred by him to Planospira. Albers places H, rota* 
ioria in his new genus Discus^ (a name which cannot be used), 
and refers it to the Zonitidje. ^e type of his Discus is PC. Met- 
calji^ Pfr., which is most likely a Trochomorphaj a genus to be 
placed at the end of the ZoKiTiBiE, being in many respects inter- 
mediate between this family and the Helicid^. Mr. Blanford’s 
Sivella^ proposed for H. castra^ Bens., is also to be united with Pro* 
chomorplia. The animal has an undivided sole to the foot, but a very 
faint mucous groove at its upper posterior end. 

H. lluttoni is found in Albers’ list among the Uotulcsy and there 
are a great number of other similar misplacements in that author’s 
lists regarding tho Indian and Malayan Hedicea; some of the 
more evident mistakes have already boon pointod out by Mr. W. T, 
Blanford in his numerous conchological pajiers. 

Tbachia deubrata, Bens., pi. xvi, figs. 1 — 3. 

jffclix delihrata, Benson, Jonm. A. S. Bengal, 1836, vol. v, p. 3i>2 ; eadem 
Ffeiff., Chem., Phil., Beove, &c. Hanley and Theob., Conch, ludica, pi. xiv, 
fig. 4, (H. gahata), and figs. 9 — 10. 

The form described from Tavoy by Gould as ZT. procmibena 
(Bost. J., 1844, vol. iv, p. 453, pi. xxiv, fig 1), represents a peculiar 
variety, which is figured by Eeeve, while Chemnitz’ figure is most 
probably taken from a Khasi hill specimen. The Tavoy form 
which also occurs at Moulmein, (though rather rarely), has the 
whoiis rapidly increasing, the spire flat or very little elevated, the 
last whorl considerably descending and the inner lip very narrow, 
giving, so to say, a trumpet shaj^e to the aperture. The usual 
size is 1 8 — 20 m.m. Tho surface is covered with a pale oliva- 
ceous OE brownish cuticle, distinctly hairy in young specimens, 
but becoming almost perfectly ^mooth and shining in older ones ; 

29 4 
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at the upper periphery of the last whorl there is usually a single 
brown band traceable. Specimens devoid of the cuticle appear 
" white ; one of this kind was figured by Hanley nTi<||Pheobald under 
the name H. gahata^ as already alluded to. 

Specimens from Pegu and Upper Burma, perfectly agree with 
those from Moulmein, except that the aperture is generally a 
little less defiexed. Large specimens, measuring in the longer 
diameter more than 20 m.m., often become very fiat. 

Specimens from Assam (Tezpore) have the whorls more regularly 
increasing, than Burmese specimens, they possess, therefore, a 
more orbicular shape, and the upper side is conspicuously convex. 
The cuticle becomes quite smooth with advanced age, and the shells 
are often encircled with numerous broader and narrower reddish 
brown bands. Pull grown specimens (22 — 25 m.m.) from the 
Khasi hills and ^from Daijeoling appear to bo peculiarly thin, 
and when well preserved they have the cuticle very rough and 
hairy ; they are also generally marked with numerous brownish 
bands. In all specimens from the three last named localities the 
aperture is much less deflected and the inner lip longer, than in 
those from Tenasserim and Pegu, thus giving the shell apparently 
a very different aspect from the southern jprocimhens^ but the gradual 
change from one form into the other, as well as the variations to 
be noticed in one and the same locality, clearly shew that all belong 
to one and the same species ; at least there is not one Constant 
character by which they could be separated. The following measure- 
ments exhibit the amount of variation. 

Moulmein. Pegu. Assam. Ehasl Daijoel- 

bills. ing. 

a h c d of 

Larger diam. (includiDg expan- 
sion of lip) 18-5 23 0 18-0— 18-6 23-0 21*5 

Width of last whorl near the 

aperture, 6*5 7*8 6’6 — 5.6 8'0 8*0 

Smaller diameter, 14*0 18*3 14*3 — 15*2 ^17*7 16*5 

Height of shell, 9*3 10-2 9*0— 10*0 ^ 9*3 9*6 

„ of aperture, 7’4 9*5 8‘2 — 8*5 8*5 8*5 

Width, „ 9*3 120 9*8—90 11*5 11*0 

Smaller diam. ; larger diam. 0 75 0*79 0*79—0*82 0*79 0*76 

Height of aperture ; width, 0*79 0*79 ^0*83—0*94 0*74 0*77 

procum- proctww- deUhrata, ^ 

hens, hens, 

a typical j h, apprq|chiug the type. 
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The two last items in the table, giving the relative proportions 
of the most important characters upon which the growth of the shell 
depends, cleark||||hew the identity of the species. Two forms geo* 
graphically moOT distant, from Moulmoin and Daqeeling, very 
closely correspond with each other. The limits of variation in tl^e 
proportions between the smaller and the larger diameters are 
€•75 and 0*82, and those of the height to width of the aperture 
€’74 to 0*94, the difference being chiefly due to the greater or lesser 
expansion of the peristome. 

The animal of the MoulmeimTariety is fleshy grey, anteriorly 
much longer than posteriorly ; foot depressed, finely granulated 
like the rest of tho body, without a lateral line ; pedicles long, 
tentacles moderate, both of a darker grey colour ; a pale strip 
runs from between the pedicles along the centre of the back 
and gradually disappears posteriorly. 

The mantle is entire at its edge and very slightly thickened, 
internally spotted with dusky brown ; the left dorsal lobe is only 
represented by a simple thickening, the right reaches anteriorly 
over the back and becomes rapidly narrower below. The mouth 
is short, thick, as in other HELicroiE ; the salivary glands very 
large, enveloping tho whole of the anterior part of tho ali- 
mentary canal. The intestines aro of considerable length, making 
one shorter and one longer twist. Other parts of tho digestive and 
secretionary systems do not differ from those of other IlELiorD.E ; 
but tho genital organs are peculiar. The utjprus is thin and long ; 
the seminal receptacle almost equal to it in length, and only moder- 
ately thickened towards its obtuse end. No glands at tho ante- 
rior end of the uterus, nor an appendage on the recept. seminis ; 
neither was an arrow gland observed. The penis is, however, very 
long, twisted, with a small coocura (? flagellum) at the point 
where the vas deferens enters ; the last thickened part is sus- 
pended by WIpecial retractile muscle. 

The jaw is moderately narrow, semilunar, ribbed on the entire 
surface, the 7 median ribs being stronger than those following 
at tho sides. 

The radula is of veis7 gi'^^.t length. I counted 124 transverse, 
slightly angular series of teeth. ^ The median tooth is very little 
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smaller than fche adjoining ; it is obtusely pointed, with a small 
emargiuation on either side. The following teeth ore gradually 
more oblique, but the base retains its subquadraiu||lar shape ; the 
inner large hook decreases and the outer small^^inted one in- 
ci^eases in size, until they become nearly equal. The one or two 
outermost teeth appear to be shortly tricuspid. The basal portion 
of the teeth is in all elongately subquadrangular, aboTO very 
slightly emarginate on the central tooth, but becoming gradually 
more so on the laterals, while at the same time the width slightly 
and the length considerably decrease, until on the last teeth the 
upper ends are very distinctly bifurcate. The formula of the teeth 
is 22 (to 18) + 20 — 1 — 20 + (18 to) 22, there being 77 to 88 
teeth in each transverse series. The first 20 teeth on either side 
of the central tooth are somewhat larger than the following, but the 
passage &om the larger to the smaller ones is very gradual, and 
not always distinctly traceable. 

Trachia oabata, Gould. 

Helix gahata, Gould, 1844, Boat. Joiirn., vol, iv, p. 464, pi. xxiv, %. 9 
eadem Chem., Ffeiff., Boevo, &c. 

Hanley and Theob., Conch. Indica, pi. ziv', fig. 7, non H. gahata, ibidem 
fig. 4 = H. procumhens, Gould. 

H, Merguiensis, Phil., 1846 ; eadem Peiffer, et anctorum. 

Plectotropis gahata, apud Wall., Proo. Z. Soc., 1865, p. 408. 

The specific distinctions pointed out by Philippi between his 
Merguiensis and Gould's gahata, and relied on by subsequent 
authors, do not exist in reality. Both forms are covered with a 
hairy cuticle, but, when the hairs are broken off, a finely gra- 
nular, or rather punctate or scrobiculate, surface is produced, which 
generally can be easily detected, if not on the whole, at least on some 
portions, of the shell. Rarely are the hairs so much worn down, 
that the surface attains the appearance of being quite||gnooth. 

Shells which have the upper side quite flat, resennifng the one 
figured by Gould, would seem to be of extreme rarity. I have 
not seen any fidl grown ones equal to it, but specimens with a 
slight upper convexity, like those delineated by Chemnitz and 
Beeve, are of common occurrence. The upp|g convexity of the shell 
is indeed subject to considerable variation. Some specimens have 
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the whorls above so very tumid, that the peripherical keel on the 
last whorl instead of being near the upper edge comes to be situated 
nearly in the n^iddle of the whorl. The aperture is pore or less 
deflected, of a transverse, elongately oval, shape, with the inner 
lip generally conspicuously thickened and slightly emarginated. 

The species was originally described from Tavoy. It is not 
uncommon about Moulmein on the limestone bills at Damotha and 
eastward on the Gayin river, but I have not obtained a living speci- 
men of it. Major Godwin- Austen collected it also in the North 
Oachar hills. Wallace quotes it (doubtfully) from Celebes, but 
Martens, (Prousis. Exped., p. 391) seems to question the correctness 
of the locality. 

Ilanley and Theobald, in their Conch. Indica, give a rather poor 
figure of Merguiensis^ but what is figured as gahata^ Gould, appears 
to me to represent a shell of exactly the same type as Gould’s 
procimhens which is identical with Benson’s delihrata. 

Fam, ZONITIDJB. 

The animals of this family are characterized by the invariable 
presence of a mucous gland, situated at the truncate, posterior end 
of the foot ; above the base of the sole runs a distinct lateral line, 
or a row of enlarged tubercles, between the gland and the mouth ; 
the jaw is smooth, or finely concentrically striated ; outer teeth 
of the radula slender and generally bicuspid at the end, except the 
very last ones which are often simple, styli-form. 

In the muscular, digestive and nervous systems the Zonitidje 
do not differ from the HELipiDiE, but there is usually a slight dif- 
ference to be observed in the reproductive organs. In the latter 
family the so-called arrow or amatorial sac’^ (glandula mucosa 
cum sagitta amatoria) is short, with numerous thin appendages ; 
in the fori^br it is either simple, or sometimes altogether absent. 
If present, it appears to be an important organ duiing copula- 
tion. It is generally of a cylindrical shape and of a tough, mus- 
cular structure, attached by a special retractile muscle, enclosed 
in a tubular sheath and terminating with a pointed papilla or flngel- 

# Or dart-sac of some English authors. 
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lum. The internal cavity is often filled with hardened particles 
of various shapes. Although during copulation an intromissile 
organ, it can only be considered as an organ of irrim;ion, while the 
true penis is represented by a simple enlarged tube of the termi- 
nal part of the seminal duct (vas deferens). This is mostly the 
case, whenever the amatojrial sac with its papilla is well developed. 
Some most remarkable organs, apparently modifications of the 
amatorial sac will be noticed in the genus Sesara and in Mae^ 
rochlamys [^Dtirgella] lionesta, I hope to return to this subject 
at some future date and give a revised list of the Indian . 
genera belonging to the present family, but many more animals 
must yet be examined, before reliable materials for purposes of 
classification can be obtained. 

For the present I shall confine my remarks to the following 
genera, Botula^ Conulema, Sesara, Macrochlamys with Bnrgella, Micro^ 
cystis dJidi Sophina. Of other forms of Zonitiu-^e, common about 
Moulmein, I have omitted Selicarion, having tho intention of 
examining this genus in connection with several other allied 
forms from the Khasi-hills and from tho Himalayas at an early 
date. 

With reference to the organs which are useful in the grouping 
of the ZoifiTiD^, I would especially draw attention to some variabi- 
lities in. the genital apparatus. The presence or absence of an arrow, 
or amatorial sac, has been considered as an important generic distinc- 
tion. I have repoatedy satisfied myself, that it is not so, and more- 
over that references to the form and shape of the genital organs 
must be very cautiously made. When animals are examined, it is 
very important to know whether they af e full grown or adolescent, 
or very young. In each of these cases the form of the genital organa 
may be very different, as will, for instance, be found noticed 
in the genus Sesara. Again tho size and development of certain 
parts of the genital system vary greatly according to the season of 
the year, &c. 

In speaking of the different organs in the general anatomy of 
the animals, I have mostly employed terms which have come into 
general use in anatomical publications. The arrow sac,* (or dart-sac 
of some English authors) I have often termed amatorial sac, be- 
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^ause it includes only an amatorial, not a true copulative, organ. 
When speaking of the mantle (see pi. xvii, fig 2,) I have termed, 
acccording to Semper, the two portions of the mantle, which on 
either side of the pulmonary opening are more or less reflected over 
portions of the peristome, the right and left shell-lobes^ and those 
which cover the back of, the animal ^^e dorsal-lobes. Strictly 
speaking, there are only two mantle lobes present, ono right and 
one left, but of each the superior portions often cover parts of 
the shell, and these are called shell-lobes ; they besides often possess 
separate appendages. 

The foot is below either grooved in the middle or not, but there 
is always a more or less wide muscular area present, which is 
separated from the margins of the solo by fine lines. 

Gemis, Eotula, Albers. 

This name was proposed by Albers (Ilelic., edit. 2nd, p. 62,) for 
Ilelix detecta^ For., which 6X)ecies represents a type of subdiscoid 
' ZoNiTiDJE, possessing a thin shell „with mimeroiis tohorls^ these being 
narrow ^flattened and sculptured above : the last with more or less infiated^ 
smooth^ or finely striated polished base ; narrowly^ or not^ perforated ; 
carinated at the periphery ; apertural margins simple^ attenuated^ some^ 
times internally slightly thichened. Thus characterized Rotula would 
include a large group of Zonitid^e from India and the adjacent 
islands. I may mention serrtda and pansa^ Bens., indica and 
Shiplayi^^f.j Kundaensis, Blf., &c, AYhen the last whorl is more 
rounded, as in ornatissima, Bens., tho form would njipear to pass 
into Semper’s Euplecta, and when the upper sculptured sui'face 
becomes smoother, as in textrina, Bons., the shells would appear ta 
form a transition towards Macrochlamys. 

If tho external characters of the shells be alone consulted, I 
do not think that great difficulty can be experienced in classi- 
fying tho species under this genus, and, unless disproved by the 
examination of the animal of the type, R, detectUy For., the genus 
may stand as indicated above. If this be admitted, and considering 
Selix anceps of Gould, IT. Massoni^ Bohn, and another unnamed 
species fromf Penang, — of all of which I have examined live 
animals, — as belonging to Rotula^ I may add the following 
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from the soft parts of thje animal to the characteristio of the.v 
genus. 

JFbot about equal 'in length to twice the largest diameter of the shelly 
snoderatclg narrow^ tail gland distinct with a small, obtuse, hooh-like 
appendage above it ; sole with two longitudinal furrows ; left shell-lobe 
with a narrow appendage, (^mating some distance from the pulmonary 
orifice, a little below the ar^ular periphery of the last whorl of the shell, 
and reflected over the basal portion of the last whorl only ; right shells 
lobe linguate, above (at the posterior angle of the aperture of the shell) 
thickened, and below (at the columellar lip) slightly produced ; left dor» 
sal lobe divided into two lobes, the upper linguate, the lower narrow, 
sometimes nearly obsolete ; right dorsal lobe large, considerably extend^ 
ing over the neck of the animal. Jaw semilunar, of nearly equal breadth 
throughout, smooth ; radula with many median rows of subcqual teeth 
conspicuously larger than the outer teeth. 

It will be seen from this characteristic that I omit to make 
reference to the form of the genital organs for reasons which I 
have already explained, but further on I shall give some anatomical 
details of a species which, I believe, may be considered as one of the 
typical forms of the genus, R, anceps. 

Semper (Eoisen im Arch, der Philipp., voL III, pt. i, p. 38) 
characterizes llotula merely from a few anatomical characters which 
appear to me very insufficient for such a purpose. He considers 
Albers type as only doubtfully belonging to the genus, thus estab- 
lishing the latter altogether upon a new basis, and placing U. 
ccelatura, Fer., mfa, Lesson, Massoni, Behn, and Campbelli, Gray, 
in it. Of those I would exclude the first named species ; the 
form of its shell is quite ,diEerent from those of the other species, 
and the character of ornamentation indicates that the mantle lobes, 
if any be present, must also be different ; it besides has no appendage 
above the tail-gland. The three other species I take, however, to 
belong to Eotula, 

S, semiherina, Mori., ( = Rawsonis, Eeeve) is also referable to 
Rotula ; it is connected through implicata,* Nevill, with JI, argen- 
tea, Beeve, and thus passes into the Trochomotpha type of shell, 
though the animal is decidedly one of the ZomTiDMm ' 1I» cernica, 

* Jouru. Asiat. Soc., 1870, vol. XXXIX, pi. ii, p. 407. 
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.Ad., imperfecta^ Vekb, mueronata. Reeve, appear to repreBont quite 
a different group of Zonitjdje with almost membranaceous sliellB. 
The South Indian JSl ampulla probably belongs to this group. The 
shells are somewhat allied to the new genus Conulema (type AT. 
attegia, Bens.), but the whorls are fewer and rapidly increasing. 
Their closest ally will probably be Helicarion, but an examination 
of the animals is necessary in order to determine the extent of the 
g^oup. 

I expect that several species of Albers’ Thalauia, which chiefly 
includes Australian shells, will also be referable to Rotula, but I 
am not quite certain that Semper’s ^Eupleota is suficiently distinct 
from the typical forms of Thalassia. 

Rotula aitoeps, Gould, pi. xvii, figs. 1 — 3. 

Heliia anceps, Gould, 1844>, Boat. Joiirn., 17, p. 454, pi. zziv', fig. 4 ; eadem 
Cliem., Ffeilf., Reeve, &c., ( ? = Nanina arata, Blf.). 

Chemnitz’s figure of the species is excellent, but somewhat flat- 
ter forms also occur. The ffesh shell is thin and transparent, 
covered with a shining epidermis ;^tho strieo of growth are above 
strongly marked, crossed by fine spiral lines, the base is polished 
and with hardly traceable strim of growth. 

1 found the species common to the south of Moulmein and near 
Amherst on trees and bushes in damp localities. At Damotha I 
obtained only four dead specimens on a limestone rock ; they have 
distinctly a more solid shell, but do not differ in any other respect 
from those found on trees. 

Typical specimens of Blanford’s N, arata from Upper Burma 
(Proc. Zool. Soo. 1869, p. 448), differ ly having the base of the 
last whorl less inflated and somowhat more distinctly striated, bu:t 
the differences are such, as may easily be referred only to a local 
variation of ancepe, the shell being larger and flatter. 

The animal is dark grey with a distinct greenish tinge, darker 
.on the &ont part of the head and on the pedicles. *Foot long, 

> slightly more than twice the longer diameter of the shell ; lateral 
line distinct, rather high up above the edge of the sole ; the por- 
tion of the foot above the line is obliquely furrowed, below it 
nearly smooth, or very finely striated. Posterior part of footl 

30 
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tapering, obtusely truncate at the end ; tail-gland with slightly 
thickened edges and a small hook-like appendage above. Sole of 
foot with two longitudinal, not very distinct, furrows ; its middle 
part is a little broader than the lateral parts. 

The outer mantle edge is slightly thickened. The left shell- 
lobe in iig. 2) has below the angular periphery a linguate 
process, reflected over the basal part of the peristome, and ends 
with another shorter appendage near the shell retractor ; the right 
shell lobe (rsL^ has a linguate process at the posterior angle of the 
mouth, and another broader one covering the columellar lip. The 
left dorsal lobe (Idl.) consists of a small linguate process next to the 
pulmonary opening and extends after a short interruption as an in- 
distinct rim (in young specimens obsolete) along the inner side of 
the mantle. The right dorsal lobe {rdl.) is considerably produced 
over the neck and recedes rapidly, barely reaching to the shell re. 
tractor. 

The pulmonary cavity is spacious, with dark pigment arranged in 
some irregular transverse bands. The pigment is supplied from a 
long, blackish mass spread superficially ov< r a white, albuminous 
gland (py, in fig. 1), accompanying the dull yellowish kidneyi 
next to which on the left side follows the heart (h). The mouth is 
large, fleshy ; the salivary glands also large, on long strings and 
in the original position situated at the lower anterior end of the 
stomach; the latter is about H volutions long, without any coecal 
appendages ; the intestines form only one twist and are surround- 
ed by two lobes of the Hver. A narrow albuminous gland (ay) 
accompanies the rectum. 

The liver consists of ^veral lobes : one is situated next to the 
hermaphrodite gland, while two others envelope the intestines ; 
a fourth larger lobe begins at the lower end of the kidney and 
covers nearly the whole of the lower side of the stomach; the 
last 2i volutions are also occupied by the liver. 

The ne^ous system with its numerous branches does not differ ' 
in any essential particular from that of other Zonitid^. 

The genital organs occupy the right side of the dorsal cavity. 
In full grown specimens they are very complicated. The arrow 
^ sac (ay) is very thick, twisted, angularly bent near the anterior 
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end^ and intemallj provided with a strong, pointed papilla. This 
is oomposed of three entirely different layers of muscidar tissue : 
the outer one consists of tough longitudinal muscles, the next 
is a thick layer of transverse muscles, and then follows a soft 
tissue in which longitudinal muscles prevail ; the inner cavity is in 
its entire length filled with an extremely fine granular substance^ 
the granules being opaque and nearly equal in size. The herma- 
phrodite organ begins as a simple tube, the seminal receptacle 
branching ofi some distance from the opening, its endues imbedded 
in soft tissue at the anterior part of the uterus. Where the seminal 
receptacle branches of£ the prostata possesses a small, dark, sessile, 
muscular appendage (fa). The inside of this resembled (in spirit 
specimens) a soft mass of fine reticulated threads, like spermatozoa. 
The vas deferens has about the middle a long appendage (/?.) which 
enclosed a very thin, elastic or spongy fiagellum after this the 
duct thickens into a gland, filled with white, ovately lenticular, 
calcareous particles, having the appearance of a milky substance, 
when that glan i is cut upon. A short distance from the calciferous 
gland follows again a coecal appendage, attached by a few muscular 
threads to the inner side of the mantle ; the terminal portion of the^ 
duct represents the true penis, it is somewhat bent and thickened 
near the middle, but it does not enclose a specially developed 
papiUa for purposes of copulation. 

One young specim n which I examined did not appear to 
have the amatorial sac developed, at least I was not able to 
trace it. The uterus was very thin ; the receptaculum seminis re- 
presented by only a very thin tube, twisted round the anterior part 
of the former. The vas deferens had a small fiagellar appendago 
(/?.), but the fiagellum itself could not be traced, and there were no 
calcareous bodies developed in the small enlargement of the duct 
next to the flagellar appendage. 

The jaw (fig. 4) is rather narrowly semilunar, smooth, very 
slightly prominent at the median part of the concave front edge. 
In transparent light there on it a very fine, soiffewhat irreg^ar 
concentric striation perceptible, particularly near the front edge. 

* This flagellam is entirely distinct from the sac with oalcareoas bodies, 
and appears to have the object of assisting the passage of the spermatozoa 
through the oalcareoas mass whioh fills the enlargement next to it. 
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The radiila has about 75, almost straighl^ transverse, closely set 
rotrs of teeth, there being about 135 teeth in each row, (fig. 5). 
The median 2b* teeth are subequal among themselves, but consider- 
ably larger than the outer ones, (about 55) on each side. The 
Centre tooth is symmetrical, tricuspid, with the median point most 
prolonged, the lateral cusps being comparatively small and turned 
somewhat outwards and inwai^s ; the following teeth twist more 
and more outwardly on either side, the large, strongly curved, 
points becomyiig always thinner and the outer lateral points slightly 
larger, until they nearly equal each other in size. At the same 

time the breadth of the teeth considerably docroases. ^ 

• 

Oonulema, n. gen. 

(Type, Helix attegia, Benson, from Bnrma.) 

Shell conotdalj thin^ consisting of many^ usually spirally rihhed or 
striated whorls; hose convex^ narrowly or indistinctly umhilicated; mar^ 
gin of the aperture thin, not expanded ; outer simple. 

Animal narrow, long, (generally equal to twice the greater dia- 
meter of the shell) ; pedicles long, tentacles muoli shorter, lateral 
line distinct, the margin below it smooth ; gland at the end of foot 
large, superseded by a distinct horn ; solo grooved ; two shell and 
two dorsal-lobes to the mantle, all of them small and with no sepa- 
rately produced appendages, but slightly extended on either end ; 
genital organs with, or without, an amatorial gland; a single 
appendage to the penis, produced into the penis retractor ; recep- 
taculum seminis terminating with a bulging end, attached to the 
anterior portion of the prostata. Jaw thin, transparent, smooth 
indistinctly or finely concentrically striated in the middle. Badula 
large, consisting of numerous (about 100) transverse rows, each 
with very numerous (300 to above 400) teeth, a few median teeth 
being conspicuously larger than the laterals which are narrow, 
pectiniform and very gradually decreasing in width. 

Following E. v. Martens, Mr, W. T. Blanford referred the lype 
species of thii^genus, with several other allied specids, to Albers® 
2'rochomorpha, but I have already (p. ii5) noticed, that this name 
must be retained for an entirely distinct group, the type of which is 
Tr, planorlis, Lesson. 

* Id yoDDger specimens somewhat less. 
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The Indo-Malayan species which have presently to be referred 
to ConuUmadiXQ Helix attegia^ (with^^m^, infula^ 
arx and palmira^ Benson, H gratulator and eonjmisy Blf,, Con. liri* 
cincta, n. sp., and probably also Nanina apicata, Blf. and H %- 
phaema^ Pfr., from South India and Ceylon, H leucophhea^ Martens, 
from Celebes, and a few others. 

The genus is, as regards form structure of the shell, closely 
allied to Semper’s Martenaia^ (Reisen im Archipel der Phil. &c., 
2ter Theil, ivter Band, p. 42), but in this the right shell-lobe of 
the mantle is said to be entirely absent and the penis has two coecal 
appendages, which have not been observed in Gonulema. The 
presence or absence of an amatorial gland cannot be accepted as a 
generic character, which will be evident from what I shall presently 
say in comparing the generative organs of O. attegia with those of 
C, infula. 

For Hutton’s Helix fastigiata which may be identical with Pfeif- 
fer’s Helix BaraJcpoorenaia^ and H aapiram, W. and H. Blf., Mr. 
W. T. Blanford proposed the name Kaliella (Ann. and Mag. Nat, 
Hist., Feb. 1863, vol. xi, p. 83). The anatomy of H Barahpoorenaie 
closely resembles that of Conulema^ but the dentition is different, that 
species having fewer teeth in a transverse row and a great number 
of the median ones enlarged, all being squarish, not pectiniform. 


CpNULEMA ATTEGIA, Bens., pi. xviii, figs. 1 — 4. 

Helifo attegia, Benson, Ann. and Mag. Nat. Hist., 1859, vol. iv, p 184, 
— eadem auctornm. 

Nanina culmen, Blf., Jonrn, Asiat. Soo Bengal^ 1865, xxziv, pt. 2, p. 72. 

The animal is of a dull whitish colour ; the larger warts of the 
body, often possessing a pink tinge, are arranged in oblique rows ; 
the pedicles are grey, and this colour also extends over a part of the 
back ; ridge of the posterior part of the foot ashy grey ; mantle lobes 
light, or sometimes pinkish-grey ; inner part of mantle, forming the 
pulmonary sac, with spots and stripes of dark pigment, giving the 
shell, when the ajdmal is^ retracted, a spotted appearance. 

The mantle lobes are very slightly extensible. Those covering 
the shell are somewhat thickened near their margins, the left shell 
* This name Las already been employed in Botany, 



238 F. Stoliczka— iVb^ on Terrestrial Xollusea^ [No. 3, 

0 ip. 

lobe being slightly reflected over the edge of the outer lip, so as 
just to coyer it. The right dorsal lobe is much larger than the 
left, which is represented by a mere thickened rim. 

The general anatomy of the digestive and nervous organs and 
of the muscular system is exactly as in Eotula, The generative 
organs have a large and long uterus ; the terminal swollen end 
of the seminal receptacle is inilfcded in a soft tissue at the anterior 
end of the prostata ; vas deferens short and extremely thin, 
widened before it enters the penis, the expanded portion being 
filled with a granular colouring pigment, in which, however, no 
calcareous parlfcles were discernible. The penis is rather thick, pos- 
teriorly prolonged and attached by a thin muscle to near the end 
of the prostata. The amatorial gland is a very strong, tough, 
twisted tube, enclosing a pointed flagellum. A section of the 
median portion of the gland (see \a on pi. xviii,) shews an ex- 
ternal thick layer of longitudinal muscles, (a) then follows a 
layer of transverse muscles (jS), and after this a thinner, but very 
tough layer (y), enclosing a hollow space (8), which in spirit 
specimens was filled with a jelly-like substance, mixed with harder 
flattened bodies of an irregular shape. 

The jaw is semicircular, slightly projecting in the centre of the 
concave edge, smooth, about the median part indistinctly and very 
finely concentrically striated ; the posterior part, along the convex 
edge and some distance from it, is not perfectly solidified. 

The radula is very large, consisting of about 100, nearly 
straight or slightly undulating transverse rows. In a full grown 
specimen I counted 405 teeth in each row, the formula being 
200 -f- 2 — 1 — 2 + 200, and the total number of teeth about 
40,000. The four median teeth are conspicuously larger, than those 
following on either side, aU have a sharp pointed cusp at the anterior 
end. The centre tooth has besides two smaller cusps at each side 
and is symmetrical ; the following are gradually more and more 
turned on either the right or left side, and the smaller cusps are, 
therefore, developed only on one side ; the last lateral tooth is « 
styliform. 

The shell of Conulema attegia is subject to a large amount 
of variation. The original specimen described from Tenasserim 
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was a thin homy shell, and ^probably not quite mature. Young 
shells have the periphery always very sharply carinated, and the 
spiral ribs or striae on the whorls, as well as on the somewhat 
inflated base, are distinct. Specimens which live on foliage, or 
other kind of vegetation in low land, retain the thin homy structure 
of their shells, even when full grown, but the spiral striation of the 
whorls is often difficult to be traced. On drier places and on 
sandstone hills the shells become more solid and are covered with 
a thin horny cuticle ; the spiral striation becomes very distinctly 
discernilble, and there often appear intermediate striae between the 
4 or 5 stronger spiral ribs. A young specimen of this type has 
been described by Blanford as Nanina culmen. On limestone ground 
the shells become again more solid, often attaining a considerable 
thickness, and the specimens also grow to a larger size, but the 
spiral striation occasionally disapx^ears almost entirely on the two 
last whorls. 

The species is common about Moulmein, though not so much on 
low land as on limestone hills. The spiral angle of specimens 
collected in Burma varies from nearly 70° to 86 degrees. The fol- 
lowing table will indicate some of the principal variations. 



Pegu. 


Moulmein. 

Knmber of whorls, 

Larger diameter, 

Shorter diameter, 

Height of shell, 

Spiral angle, 

f A 

6-8 13 

6-2 11*5 

5 5 12- 

o 

8- 

12 

7-5 

80® 

7 

11'2 mm. 
10* „ 

10* „ 
86® 


culvien. attegia. 


“V” 

attegia^ 


CoNTJLEMA INFULA, Bens., pi. xviii, figs. 5 — 9. 

UeUx infula, Benson, Ann. and Mag. N, Hist., II, p. 160, ’^eadem auctoram. 

The animal of this species is identical in form and coloration with 
that of attegia^ except that there is often a little more leaden grey 
on the upper posterior part of the foot, tinging the sole. .The 
general organisation is also the same in both, with the only 
difference that in the genital organs the ainatorial sac is entirely 
Ibbsent. The end of the seminal receptacle is attached by a fine 
thread to the anterior part of the prostata, and the albuminous 
gland of the uterus is comparatively larger than in attegia. 
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In spedmens which I examined in winter the oviduct wal»^ 
anteriorly only slightly enlarged, hut all larger specimens examined 
during the rainy season shewed a very conspicuous orange coloured 
swelling in that place (ov, in fig. 7, on pi. xviii). The ova 
composing it were in an advanced state of development, and some of 
them shewed already a spiral arrangment of dark corpuscles. 

The jaw exhibits a rather distinct but very fine concentric 
striation, the median projection in the anterior concavity is very 
slight, and the convex edge is partially soft, granular, not entirely 
horny. 

The radula is large, composed of about 100, nearly straight, 

'lit 

transverse rows, each generally consisting of from 307 to 321 teeth, 
the seven median teeth being conspicuously larger than those 
following on either side, the formula being 150 + 8 — 1 — 3 + 150; 
and the total number of teeth is somewhat above 30,000. 

. The anatomy of the present species, when compared with that of 
the last, agrees, as already stated, almost perfectly. There is a slight 
difference in the terminal attachment of the seminal receptacle and 
in the number of enlarged teeth, but the only essential distinction 
lies in the absence of an amatorial sac in inf ala, I was at first 
inclined to attribute the absence of that organ to imnfilturity, 
but this view was not supported by the examination of specimens 
at all seasons of the year, and some which had fully developed ova. 
The only conclusion 1 can arrive at is, that the presence or 
absence of an amatorial sac cannot be considered as a character 
of generic importance, for it would be simply dragging classification 
into absurdity, if we would refer infula and attegia to two genera, 
while almost every other point of organisation, the form and 
colour of the animals and of the shells, are nearly perfectly the 
same. 

C. infula is a common* species in the neighbourhood of Calcutta ; 
it occurs sparingly in Western Bengal and northwards up to the 
foot of tlie hills, and is also found near Poona and Balarampur in 
Southern India. In none of these localities do the specimens attain 
the size of the Buimicse attegia^ and when compared with ordinary 

* A few years ago it was almost only seen in ^Orchid houses, but nowit 
appears to become moro generally distributed. 
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specimens of the latter, the spiral angle is generally found to be 
smaller, the whorls slightly more convex and the base of the last 
less inflated. However, these characters are all somewhat vrfS- 
able, and I collected specimens of attegid at Moulmein which are 
almost undistinguishable from the Bengal infiila^ the only difference 
being that the former are clearly immature, while the latter of the 
same size have all the appearance of full grown shells. 

The following measurements have been taken from specimens of 
different localties. 


Calcatta. Baniganj. Poona. 


Number of whorls, 


7* • 


Larger diamefcor, ... 


76 

6'5 mm. 

Smaller, „ 

.... . ... ... 6 5 

7*- 

6-6 „ 

Height of shell, 


7*3 

6-6 „ 

Spiral angle, 


74® 

lb? 


I have not seen from any part of Bengal specimens larger than 
8 mm. in the greater diameter, and those from the Western Ghats 
appear rarely to attain more than 6 mm. in the same diameter. 
The spiral anglo varies in Bengal specimens flrom 65° — 78°, on the 
average it is* decidedly smaller than in attegia and may be taken at 
74° 

Conulema liricincta, Stol., pi. xviii, fig. 10. 

Con. testa late conica, tenui, castanea, apice pallida, vel omnino 
pallidelutescente, anguste umbilicata ; anfractibus 7, convexe grada- 
tis, sutura impressa simplici junctis, qiiatuor liris acutis spiralibus 
cinctis : liris duabus medianis crassissimis, suporna tenuissima ; 
basi laevigata, prope peripheriam liris 3 — 4 tenuibus, ax>proximatis 
notata ; lineis incrementi subtilissimis et confertissimis ; apertura 
sub-semilunari, labio columellari rectiusculo, brevi, supra paulo 
reflexo ; labro tenui, simplici arcuato ; diam. maj. 6*4, d. min, 6 ; 
alt. testae 5*8, aU. apert. 2*5, lat. ap. 3 mm. 

ffah, Frope Moulmein, ad flumen Ataran. 

The species has the general form of a rather large and elevated 
Con. jpalmira, Bens., but the spiral ribs are more distant and 
stronger, except at the periphery which is less sharply carinated. 
I have not seen the animal, but judging from the general resem- 

31 
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blance of the shell to that of infulay it is tolerably certain that both 
belong to one and the same genus. 

Genus. Sesaha, Albers. 

HeliceeD, edit. 2nd, p. 91, (see pi. xvi, fig. 4—10). 

W. Blanford has already pointed out* the correct classification of 
this genus in the Zonitidje, Albers having placed it as a subgenus 
of Helix^ The type of the genus is Helix infrendens^ Oould. It re- 
presents a group of small, lentiform Zonitid.®, composed of numer- 
ous whorls, transversely ribbed above and smooth below, gener- 
ally imperforate, with a thickened columellar lip and a small aper- 
ture, being very often contracted by variously shaped teeth or ribs 
on the outer, or on the inner, lip, or on both of them. Young 
shells are very similar to those of Rotula^ but can generally be 
distinguished by the thickened columellar lip. 

1 have examined the animal of B. infrendens and pylaica. Both * 
are quite similar. The foot is very long, narrow, with the terminal 
gland distinct and a small, hook-like, pointed appendage above it. 
The sole has two longitudinal grooves, rather close together, the 
median portion being narrower than each of the outer parts. The 
mantle edge is nearly entire, the left shell-lobe is below 
internally considerably thickened, the left dorsal lobe is very 
small, or almost obsolete; the right shell-lobe is thin and 
somewhat convex, but without any separate appendage. The 
internal anatomy does not differ from that of Botula and other 
ZoNiTiD®, but there is some peculiarity to be noticed in the 
arrangement of the genital organs. 

I have dissected a young and an old specimen of S. mfrendens. 
In the young I found, (see pi. xvi, fig. 4), a simple, rather thin 
uterus and a tube leading from the end of it to the penis, wliich 
had a long appendage. 

In the old specimen (see pi. xvi, fig. 6,) the uterus, prostata, 
albuminous and hermaphrodite glands are of the usual form, but in 
the place wl^re the roceptaculum seminis should be situated I found 
a long, twisted, thin i^c, partially divided in the lower part. This 
muscular sac contained three horny, curved tubes, (fig. 6), twisted 

* Ann. and Mag. Nat, Hist., 8rd ser., 1863, zi, p. 8i. 
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on the convex side, and provided with ramified appendag^es« Two 
of these tubes, terminated with a kind of leathery, white bags, each 
being provided at the end with a long homy flagellum, the thiad 
had none, but it may have been broken off. These leathery bags, 
together with the end retractor of the penis, were originally located 
at the end of the prostata (n in fig. 5). Between these horny 
tubes there was twisted a very long thread (fig. 7,) bearded in its 
entire length, and apparently consisting of a transparent, glassy 
substance. Of the same substance a few other simple threads 
were also observed (fig. 8), 

The homy tubes are all hollow and apparently fiUed with a gra- 
nular substance, of which, however, the terminal bags contained 
only a small quantity. 

I can form at present no correct idea what the physiological 
and morphological value of this very singular and most compli- 
Icated appendage is. Possibly it may in some form or other replace 
the seminal receptacle, or tho arrow sac, for appendages containing 
similar horny tubes also occur in otlier Zonitid^, (see p. 249), 
and in these a special seminal receptacle is also not developed. 
Examinations of living specimens, must, however, be made, in order 
to ascertain the true physiologiccd facts. 

Tho seminal duct has a long appendage enclosing a thin flagellum ; 
next to it it is enlarged into a calciforous gland, tho calcareous bodies 
being of a broadly ovate form, acuminate at either end ; enlarged 
to 150 diameters they are seen only as the finest sand. The lower 
portion of the penis is rather muscular ; towards the end it is 
strongly twisted. 

The jaw is semilunar, rather narrow, smooth, finely radiately 
striated on the inner side and besides marked with very minute 
strim of growtli; it possesses an obtuse projection in the middle of 
the front edge. 

The radula is large, composed of about 60 transverse series of 
teeth, arranged in almost perfectly straight lines. The central 
tooth has a single median rather abruptly contracted cusp, laterally 
it is only slightly flexuous, but not dij9tinctl& denticulate ; it is 
somewhat smaller than either of the adjoining teeth. Ten teeth in 
each row on either side of the central tooth are conspicuously larger 
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than the following outer ones, which vary between 46 and 50, 
giving the following formula 50 + 10 — ' 1 — 10 + 60. On the inner 
lateral teeth the median cusps are very long, pointed and hooked ; 
the outer dentical is small and the inner almost obsolete. The 
outer lateral teeth become very rapidly bicuspid and narrow. 

The examination of other species of this genus must shew which 
of the characters are to be regarded as particularly distinctive 
in comparison with allied forms. The small size of the centre 
tooth may be a useful character ; but the chief difference probably 
lies in the genital organs which are quite peculiar, and require 
further explanation and comparison. 

The typical species of Sesara are all from the limestone hills 
about Moulmein. They are tn/rendens, Gould, pi/laica^ /BenBOUf 
Tichelli and AUaranemi%^ Theob. Three other species, helicifera^ 
Baaseinenm and manmillaris of Blanford ai*e very probably also 
referable to the genus ; they differ from^the typical forms by pos^ 
sessing a thin simple outer lip. All three are also from the Bur- 
mese province* 

Sesaka infeendbns, (Gould.) 

Helix infrendenSf Gould, Host. Joum,, 1844, vol. iv, p. 453, ph xxiv, fig. 6. — 
Hanley and Theob., Couch, lud., pi. xv, fig. 2, — eadem auctoram. ^ 

Helix capessens, Bodhoii, Ann. and Mag. Nat. Hist. 1856, vol. xviii, p. 250 ; — 
eadem auctorum. 

There can be no doubt that the two forms, described by 
different authors under the above headings, are identical as to 
species. Neither Benson nor Pfeiffer could have compared Gould’s 
original figure, otherwise they could not have mistaken the identity 
of the two species. Theobald’s Tickelli, (Journ. Asiat. Soc. Bong., 
1859, xxviii, p. 306 ; eadem^ Pfeiffer ; Hanley and Theob.^ Conch. 
Icon., pi. XV, fig. 3), appears to differ from it merely by a sharp 
peripherical keel.* Usually the two outer teeth of the basal 
outer lip are much closer together, than they- themselves are ^ 
with respect to the inner tooth of the lip. The former always 
have a common base, which becomes especially apparent when 
viewed from the iilernal side. It is extremely rare to find a 

Cotnp. W. T. Blanford in Ann. Mag. Nat. Hist. 3rd ser. 1868, xi, p. 84. 
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specimen in which the two outer teeth are as far distant as repre- 
sented in Gould^s or Eeeve^s figures; Ohemni|||*s figure is in 
this respect more correct. A comparatively very rare case is that 
the two outer teeth on the lip remain almost undeveloped even in 
full grown shells, but I have collected such specimens. In Tickelli 
the two outer teeth appear to be still closer together than thej^ are 
usually seen in infrendens. The height of the shell of tlie latter spe- 
cies varies considerably, from nearly one-half to two-thirds of the 
longer diameter, and the last whorl becomes occasionally somewhat 
distorted. The largest specimen collected on the limestone hills 
at Damotha, near Moulmein measures : long. diam. 10*5, shorter 
diam. 9-7 ; height of spii’e 5’2 ; height of shell 6*5 mm. The 
corresponding measurements of ono of the flattest full grown 
varieties are 9, 8*4, 4, 5*2 mm., and those of one of the highest 
forms 9, 8*8, 5, C*2 mm. 

The animal is pinkish white with gray pedicles and somewhat 
paler tentacles ; sometimes the whole of the anterior body and the 
terminal part of the foot about the tail gland are leaden gray ; the 
mantle is thick at the edge, sometimes white, but more usually 
pale orange with white minute specks. 


Sesaha pylaica, (Bens.) 

Helix pylaica^ Benson, A. and M. Nat. Hist, 1856, vol. xviii, p, 249 j Conch. 
Ind., pi XV, p. 2. 

The internal thickening of the basal portion of the outer lip 
generally terminates abruptly near the periphery, occasionally 
forming a very distinct blunt tooth. 

This species does not grow to an equally large size as the last and 
generally also remains somewhat flatter ; the largest specimen mea- 
sures larger diam. 9'5, shorter diam. 9, axis 4*3, height of shell 
6*2 mm. ; the corresponding measurements of one of the most 
elevated specimens are 9, 8*5, 4*8, 5*6 mm. 

The animal is pinkish white, darker in front on the back and on 
the pedicles, as is also the last species ; pedicles moderately long, 
tentacles rather short and paler gray ; foot very narrow and long. 

jffaJ. “ Farm caves*’ near Moulmein ; common. 
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Genua, Maoboohlamys, Benson. 

Semper spea^ (Beisen imArch. der Philipp., Ill, pt. I, p. 17) 
of the receipt o]n' numerous specimens from Calcutta through Dr. 
Anderson” of Macrochlamys splendensy Hutton. This species was 
described &om Mahasii, near Simla, where I also collected it some 
yea^ ago. The shell has the outer lip internally thickened, a 
character which is peculiar only to hill species and is, I believe, 
chiefly the result of the testaceous, false, operculum not having been 
entirely absorbed after hibernation. It is by no means a constant 
character. splendens does not occur in or about Calcutta, nor 
anywhere in the plains, as far as I have been able to ascertain, but 
I found it, or a very closely allied form, at Missouri and at Nyneetal 
in the Himalayas. Dr. Anderson, as I have ascertain ocifrom him- 
self, had not received any animals of the species in question from 
the N. West Himalayas, but those he sent to Dr. Semper were from 
Daijeeliiig, where a species, closely allied to Hutton’s H, splendens, 
is very common, and, if not full grown, is very similar to a shell 
which is by Indian conchologists usually called H. vitrinoides, Desh. 

There occur t^^o allied forms of the vitrinoidei type about Cal- 
cutta : one very flat, with the base cohsi>icuously concave about 
the umbilicus ; it is very closely allied to M, luhrica, Bens. The 
other is a little higher and is said to be vitrinoides, Desh. Both are 
thin shells, the former appears to have no trace of spiral striation ; 
in the other the strim become traceable when the superfleial glossy 
polish is weathered ofi*, but even then they are not nearly so strongly 
marked as in splendens. Neither of those Calcutta species agrees 
sufficiently with the original description of Deshaye’s Helix vitri- 
noides, but tliere have been so many other allied species — pedina, 
decussata, seqiiax, resplendens, &c., and lately one or tw^ by Sem- 
per and Martens — described, that it would be unsafe to augment 
the already confused literature with new names without previously 
most carefully comparing all the allied forms. Among all the 
Indian Zonitid^ the species of the vitrinoides type are certainly 
the most difficult of discrimination. 

With reference to the name Macrochlamys itself, I would only 
observe that it is not correct, when Dr. Semper questions the 
generic determination of the Bengal H, vitrinoides, Desh., as a 
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Maoroehlamys (setting aside for the present the question whether 
what is usually called vitrinoides be reaHy that Bpeci|S or not). When 
Mr. Benson first mentioned the name Macrochlamys in Journal 
Asiatic Society, 1832, toI. I, p. 13, no one was able to assign a 
signification to the name ; it was mentioned only passim. On p. 76 
of the same volume, Mr. Benson quotes a Macrochlamys «W^(J«^,**and 
from the reference on pp. 350 and 35 If in vol. V, of the same 
Journal (183G) it is, I think, tolerably clear that under the above 
name the Bengal species, usually recorded as vitrinoides^ was meant. 
Consequently this species must be taken as the type of Macrochla- 
mys^ whether it be called vitrinoides^ or indicusy for both, if dif- 
ferent, arc no doubt very closely allied. Gray quotedf vitrinoides y 
Desh., as one of the species of his newly projposed genus Naninay 
but the name, having been previously* generically used by Bisso, 
cannot bo adopted. 

From Mr. Benson’s own rocord§ wo know that a landshell called 
TanycMamys is identical with NaninOy but only in 1836, (vide note) 
are we informed that TanycMamys is the same thing as Macrochlamys y 
and that the Bengal vitrinoideiy Besh., is the typa^ of the genus. 
Thus, there is no reason to be given why the latter generic name 
should be superseded by the former. 

I have given the historical record in order to shew, that Ma^ 
crochlamysy if at all adopted as a generic denomination, must 
be used for the group of which the so-called Bengal vitrinoides 
(or rather M, indicusy Benson,) is the type, for if we do not 
acknowledg^e it for that type, the name would lose all claim to 
priority. Albers (Heliceen, 2nd edit. p. 57) distinctly quotes II, {Na~ 
nina) vitrinoides y Desh., as the type of his genus OrohiUy but Dr. 
Semper (loc. cit. p. 18) again appears to ignore that fact, and to 
retain Orohia in some other form. When really correct definitions 
of genera have to be. obtained, there is nothing very objectionable 
in this course, though it cannot be recommended ; but whenever 
type species of genera are mentioned, changes of those generic 
significations should be made with particular care. 

# This Dame appears to have beeo entirely ov'erlooked ; it will very likely 
have to come now into use. HeUx Inddca, Pfr., is a BoMa, 

t This reference also shows that the subsequently used name Tmychlavwys 
was applied to the same shell as was Macrochlanvys, 

X Proo. Zool. Soo. liOn. 1834, p. 38. § Ibidem, p. 89. 
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Maoboghlamts [Duboella] HONE8TA, Gould, pi. xvii, figs. 6-14. 

HeU,v honesta, Gould, 1846, Proo. Boat. Soc. Nafc. Hist., II, 98, eadem anot. 

This is, like many other allied forms, an extremely variable 
species. 

Gk)uld’s original specimen rejiresents a very flat and apparently 
young shell. I have a young specimen from Pegu, rather strongly 
keeled at the periphery, horny, translucent, and with a peripherical 
rufous band ; it exactly agrees with Gould’s measurements. The 
specimen from Pegu figured on plate xvii, figs. 6, 6a, 6J, is a 
full grown shell of the same type and is identical with the one 
described by Pfeiffer in Monag. Helicorun, vol. i, p. 57. This 
variety has the outer lip barely descending at the aperture, but it 
has the characteristic oblique mouth, as noted by Blanford (Journ. 
A. S. B., 1865, vol. xxxiv, p. 87). 

Another variety occurs in Pegu (see fig. 7, pi. xvii,) which 
is higher and has the last whorl rather rounded, or barely keeled 
at the periphery, but the outer lip is not descending. Larger diam. 
13, smaller diarf. 11 J, height 8 mm. The same variety also occurs * 
in Arracan and in the Khasi hills, and appears to represent the 
Bengal M, vesicula and lecythis^ Benson, of the Kajmahal hills, 
both when young being almost undistinguisliable. Eeeve’s figure 
of honesta, (Mon. Hel., pi. 84, fig. 452), appears to represent the 
above noticed variety, but it also could be taken for either of the 
two last noted species. 

A third variety occurs at Moulmein and in Upper Burma. This 
(see fig 9, pi. xvii,) has the whorls above strongly convex, the last 
almost eveidy rounded at the periphery, and at the aperture the 
outer lip considerably descending, thus causing its narrow shape. 
It is a very common shell on all the limestone hills about Moul- 
mein, and very closely resembles externally Sophina CaliaSf except 
that it wants the ^nbilical carina and slit. The usual size is 11 
or 12 mm.; the lal^est I observed measures, larger diam. 13*3, 
smaller 11, height 8 mm. Sometimes specimens are met with 
which appear to attain a somewhat irregular growth after a certain 
age (see fig. 8, pi. xvii,) ; the additional portion {a 1) of the whorl 
being always considerably thinner than the rest of the shell, and 
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marked with stronger striee of growth. The measurements of the 
largest specimen of this variety are: larger diam. 13*6, small 
diam. 12*2, height 9*5 mm. 

When fresh, the shell of [Burgelld] honesta is always horny and 
translucent, the whorls at the sutures adpressed, the surface 
smooth and polished, except on the last whorl where, near the 
suture and round the umbilicus, a fine spiral striation is usually 
observable. The aperture is always oblique, with the upper, or 
sutural, margin of the outer lip considerably more produced, than 
tlie lower or umbilical margin ; the inner lip is very thin and the 
columeUar lip at the base distinctly reflected and somewhat 
thickened, so as almost entirely to cover tho umbilicus. 

Pull grown shells are comparatively solid, especially those occur- 
ring on limestone ground, but the young are generally of very thin 
texture and their aperture also has not tho oblique form of tho old 
shell. This makes the former very closely to resemble young speci- 
mens of Macroch, vesicula or lecythis, as has already been noticed. 

The animal of the Moulmein variety is narrow, very long, pale 
white, pedicles and the terminations of the tentacles leaden grey, 
as .woU as the upper part of the foot posteriorly ; the tail gland 
is superseded by a very distinct hook ; the mantle lobes are well 
developed, both tho upper poi*tions being reflected over the shell. 
By some accident, however, my spirit specimens were lost and I 
am, therefore, unable at present to give sufficient details regarding 
tho anatomy of this species. Semper (Roisen im Arch, der Phil., 
vol. iii, pt, I, 1870, p. 18,) gives some anatomical details of a 
dried up spocimen received through Dr. Anderson, but not, as is 
stated, from the Andamans. Dr. Anderson had collected his 
specimens in Upper Burma, when with the Yunan expedition, and 
some of these specimens he forwarded to Dr. Semper ; the species 
does not occur on the Andaman islands. 

1 have also examined some of those dried Burmese specimens, 
and 1 find the animals agree in external ch|p&cterB exactly with 
the Moulmein ones. The tail gland is superseded by a very distinct 
hook ; the centre portion of the sole is narrower than the outer 
portions. The left shell lobe has two linguate appendages, one 
extending over the peripherical portion of the shell, the other, a 
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shorter one, over the base ; the upper portion of the right shell 
lobe is linguate, very narrow and long, the lower short, thick, 
partially reflected over the lower part of the inner lip. The left 
dorsal lobe is short and thick above, the right thinner, but larger 
and extending over the neck. 

Semper says that the genital organs of honesta are perfectly similar 
to those of the supposed splendens, Hutton, mentioned on p. 246. I 
have not been able to trace the arrow sac, but there is in full grown 
specimens a sac connected with the genital system, which contains a 
peculiar horny, curved, hollow organ (pLxvii, fig. 13). The anterior 
end is trumpet shaped, for some distance from that end the sides aro 
provided with various, branched, homy appendages and the whole 
terminates with a sac, filled with very thin, variously twisted 
strings, containing intermixed elliptical, transparent, solid bodies. 
I have not been able to trace in the present species the exact posi- 
tion of this strange organ, but one of a similar kind occurs in 
Sesara infrefidens, and in this it is certainly an appendage of the 
oviduct. The physiological function of the oi’gan itself I am at 
present unable to indicate. 

The jaw is rather narrow, smooth, with the sides slightly cuired 
outward, and with an obtuse median projection in the middle 
of the front edge ; the general form resembles that of Microcystis, 

The radula is long, composed of about 80 transverse series of 
teeth ; about 23 median teeth in each series being considerably 
broader than the outer ones, which aro on either side about 30 or 
35 in number. The centre tooth is symmetrical, tricuspid, the 
following turn outwards on each side, and the last teotli have two 
Bubequal short cusps. 

The great development of the lobes of the mantle, and particu- 
larly the form of the jaw, the inequality in the tooth and the 
presence of the peculiar appendage in the genital system indicate 
distinctions which may bo sufficient for separating the present 
species generically^||||!K)m Macrochlamys^ and in this case Mr. W. 
lllanford’s name Burgella would most probably bo applicable to it. 
This name has been proposed for Benson’s Helix levicula from 
Tenasscrim, as type, and would indicate a close relation, both in the 
form of shell and the characters of the animal, to Eelicarion^ Whe- 
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ther Blanford’s mucosa^ and in that case also lecythis and vesieula of 
Benson belong to the same genus or subgonus, I am not at present 
prepared to aihrm. 


Genua. Mighocystts, Beck. 

(Sompor, in Boison im Arch, dcr Philipp., Ill, pfc. i, p. 43.) 

This genus does not appear to have many representatives in 
India, unless some of the small species, like If. JVeherensta, petasua^ 
patane oi Benson &c., should prove to be more related to it, than 
to Macrocldamya^ though this is not very probable. A few Himala- 
yan species, like Ilodgsoniy rorida^ &c., are, however, probably refer- 
able to Mkrocyatia. 

Microcystis molecula, Benson, pi. xviii, figs. 11-13. 

Helix molecula^ Bonson, Ann. Ma^. N. H., 3rd ser,, III, p. 389. 

The species is very common about Moulmein, Hangoon and on 
the Arracan coast, on limestone as well as on sandstone hills, not 
uncommonly also on foliage. Specimens measuring 4 mm. in the 
large diameter, and 3 mm. in height, may be considered of large 
size ; those usually met with are somewhat smaller. The largest 
specimen was obtained at Zwagabin on the Salvin river ; it is rather 
pale brownish green; larger diam. 5.6, smaller diam. 6, height 4.5 
mm. ; Jihis form approaches Helix Poonyee, Theob. 

The animal is grey, varying in shade, sometimes almost black ; 
foot moderately narrow, paler at the sides ; lateral line distinct ; 
sole with two grooves ; tail gland distinct, with a hook-like appen- 
dage- above it ; length of the animal 3 — 4 times the diameter of 
the shell. The left mantle lobe is reflected over the outer lip, 
but is not much produced, right mantle lobe above shortly linguate. 
The genital organs are quite simple. The uterus has no appen- 
dages ; it terminates with a long, narrow, albuminous gland, and 
the hermaphrodite duct is of great length. The vaa deferens 
branches off at about the middle length of th^uterus ; it has a 
small calciferous sac where it passes into the penis, which is attached 
by a short muscle, and after a short twist at about the middle of 
its length enlarges into a muscular, soft, spongy thickening ; this 
enlargement did not contain calcareous particles. No somiual 



252 F. Stoliczka — Notei on Terreoirml MolltMca, [No. S, 

receptacle, nor an amatorial sac has been observedi though the 
single specimen examined appeared to be full grown. 

The jaw is almost semicircular, very thin, smooth, broad ; the 
terminal corners of the anterior concave edge are somewhat roundly 
projecting, and the middle part has a very slight tooth. 

The radula appears to be comparatively large, but I have not 
seen it perfect. The teeth are arranged in almost straight, trans- 
verse rows, about 120 in each row, the median teeth in each row being 
conspicuously larger than others. The centre tooth is, as usually, 
symmetrical, tricuspid, the middle cusp being very long, pointed and 
curved ; the lateral cusps are much smaller and below them there 
is on each side a second small blunt denticle present. The lateral 
teeth are turned outwardly on either side, the inner lateral cusp 
becoming smaller, while the outer slightly increases in size, until 
on the last laterals it almost equals the principal cusp. 

GenuSy Sopuina, Benson. 

Ann. and Mag. Nat. Hist., 1859, vol. Ill, p. 4-73. 

The shells of Sophina are characterized by a more or loss 
thickened columellar lip, forming with the basal portion of tho 
outer lip an angle, and producing a ridge round the umbilicus ; they 
are of small or median size, sub-orbicular sliape and thin structure. 

Three species have been described by Mr. Benson, one of^ which 
turns out to be only a variety of another, and I shall now add two new 
species. All are from tho neighbourhood of Moulmeiu, and are on- 
ly found on limestone hills. The animals are very similar to eacdk 
other, and it will suffice to give some details of the type of tho genus. 
All of them can fully retract their bodies in the shells, but some- 
times with difficulty as in Helicarion, to which ^phina, on account 
of the great development of the mantle lobes, bears a close relation. 

The foot of S. caliao is very elongated, rather narrow, with a very 
distinct lateral line, marked with oblique furrows above it, neai’ly 
smooth below it dovlii to the edge of the sole. The posterior end is 
obliquely truncate, occupied by a large, high gland and superseded 
by a distinct horn-like appendage. The sole has two longitudinal 
grooves, dividing it in three, subequal parts, the inner being some- 
what narrower than the outer parts ; the grooves are usually weU 



253 


1871.] P. Stoliczka — Notes on Terrestrial MoUusea. 

traceable on spirit specimens, but during life they are not equally 
easily discernible. Pedicles about half the length of the body, 
tentacles about one-fourth of the length of the pedicles, both with 
swollen tips. Mantle conspicuously thickened near the margin, its 
external edge very short, entire and continuous. The left shell 
lobe is very largo, entire, reflected over the edge of the outer lip, 
and below considerably produced ; the right mantle lobe is divided 
into two parts, the upper is linguate, narrowly produced and cover- 
ing the base of the shell, partially also extending on to the upper 
surface of the penultimate wliorl, as in Macrochlamys ; the lower 
portion is shorter, somewhat folded and reflected over the colu- 
niellar lij). The dorsal lobes are well developed and entire, the 
loft is a little larger, and both are thickened round the pulmo- 
nfiry orifice ; the right considerably extends over the side of the 
neck, nerinaphrodite opening situated at the upper, somewhat 
outer, base of the right pedicle. The shell retractor is flattened and 
considerably thickened, forming sharp angles, above and below, 
with the body. Its strong development is apparently due chiefly to 
the circumstance that the animals always crawl on hard rock. 

The general anatomical structure offers nothing very particular 
and will be much better understood by an inspection of figure 1, 
on pi. xix, and by a comparison of the accompanying explanation, 
than by a lengthened description. The anterior part of the ali- 
mentary canal is comparatively short, the stomach extends over 
one and a half volutions of the shell, it has no appendages. The 
last two volutions are entirely occupied by the liver which has 
the usual paler or darker greenish colour. The hermaphrodite gland 
is in its original situation placed about the end of the stomach. 
The kidney (k) is an elongated, rather more granular than pHcated 
gland, placed at the side of the heart, it possesses a special long 
duct {M\ accompanying the rectum, and terminating a little short 
of the anus. 

The genital organs (fig. 2, pi. xix,) chiefly-occupy the anterior 
part of the body. The arrow sac is short and thick, with an enclos- 
ed thick, pointed papilla. The uterus, accompanied by the pros- 
tata, is very long, thick, the former has a yellowish colour with a 
greenish* tinge, the latter is purely white; terminal albumin- 
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0118 gland {ag) of moderate size, slightly thickened ; hermaphro- 
dite gland (hg) large, rather flatly depressed, connected with 
the uterus by a long twisted duct (M). The vas deferens (vd) 
branches off a short distance from the hermaphrodite opening ; 
in about three-fifths of its length from its origin it has a long pointed 
appendage (cp), consisting of strong tissue, filled with minute, 
elh'ptieal, calcareous secretions ; this appendage is attached by a 
special muscle close to the place of attachment of the arrow sac ; 
the last two-fifths of tlie vas deferens gradually widens, and towards 
the end the simple tube consists internally of remarkably soft, 
muscular tissue, but there is no papilla present. The receptacu- 
lum seminis is a globular gland, attached to a long, slightly 
twisted string, originating from the oviduct, quite close to the 
hermaphrodite opening. 

I may liore record an observation, which I have repeatedly made 
viz,, tliat tliere is a very groat difficulty in tracing spermatozoa in 
the hermaphrodite gland. Eggs are certainly formed there, but 
they further develop to an appreciable size in the uterus, into 
which the necessary amount of albumen is supplied from the 
albuminous gland. Spermatozoa I could not, in this case, detect in 
the hermaphrodite gland ; they must be of extreme minuteness, 
but they become fully developed in the hermaphrodite duct or 
string (lid ) ; in fact this duct almost entirely consists of spermatozoa 
in nearly all terrestrial MoUusca which I have examined. 

The jaw of S. calias is broadly semilunar, thin, apparently 
smooth, but when moderately enlarged and viewed in transparent' 
light, a distinct concentric striation is perceptible and there aro 
also some very minute radiating lines to be observed near the 
middle part. A fringe of muscular tissue is attached to the convex 
side, the concave margin is usually entire, but in one instance 
(see pi. xix, fig. 3 a), I observed a very distinctly developed pre- 
lection in the middle ; this example is taken from the var. schistose 
telis, but other specimens of the same variety, and equally large, did 
not possess it. The jaws of S, discoidalis and eonjnngens are similar 
to those of calias, only difIbring very slightly in shape ; in both 
there is a small x>rojection at the centre of the concave margin, and 
both are also finely concentricaUy striated, like the jaw of S. calias. 
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The radula is olongately quadrangular, consisting of about 
35 to 50 transverse rows of teeth, meeting at sharp angles in the 
middle line ; there are about 80 — 100 teeth in each row. They are 
all of a similar shape, pyramidal, sharply pointed and attenuated in 
front, gradually becoming wider and terminating with an obtusely 
rounded base. The middle tooth is slightly contracted below the 
middle, it is symmetrical ; the laterals are gradually more bent out- 
wards on either side and possess on tlie outer side near the point, 
a rounded and angular projection ; tho angle appears to bo directed 
posteriorly ; the outermost teeth are quite simple. 

The teeth of S, discoidalis and conjungem are exactly similar to 
those of caliasy only comparatively smaller. The jaw and radula 
of 8, forahilis wore not examined. 

SoniiNA CALiAs, Lens., pi. xix, figs. 1 — 4 and 7 — 9. 

Alin. Mag. Nat. Hist., 8rd ser, III, p. 473, — eadcm, Pfeiffer, Mon. Hel., 
vol. V, p. Ill and 112. 

Syn. Sophinob scMstosicliSf Ileus. 

Soph, testa sub-globosa vol orbiculato dopressa, solidula, pallide 
cornea, polita ; anfractibus 4i — 5 J, convexiusculis, sutura conti- 
mia adprossa sojunctis ; stviis incrcmenti minulis, confertissimis, 
infra suturarn levissimo canaliculatis ot striis spiralibus nonnullis 
notatis ; anf. ult. ad periphoriam rotuiidato, ad basin leviter con- 
vexo, medico umbilicato : umbilico circa duodocimam partem 
dianiet. maj. testoo onquante, profundo, carimi crassiuscuhi circiim- 
dato ; ai>ortura rotundato et depressiusrulo semilunari, labio adnato 
crassiusculo, albo, ample cxpanso ; columella crassa, valde obliqua, 
conspicuiter, procipue ad basin, dilatate refloxa, in aspectu 
frontali umbilicum fere omnino tegente, rugulata, ad medium 
Bubdenticulata ; labro simplici, iutus paululum incrassato, ad mar- 
ginem obtusiusculo, supra ad suturarn product©, infra margiue 
basali levissime curvato ; carina umbilicali profunde et angustissme 
incisa. Diam. maj. spec, maxiini 13'5 ; d. min. 11*8 ; axis 7*6 mm. ; 
altitude 8*5; alt. apert. G‘l, lat. ap. 6*4 mm. 

Var. schistosielisj (fig. 8) testa ultimo anfractu multo majore, 
tenui, pellucido ; aportura semilunari, marginibus tenuissimis : labro 
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columellari modice oblique, levi, supra reflexo, labro supra paulo 
floxuose producto, ad basin fere recto ; carina umbilicali distincta, 
tenui, ad aperturam paulo incisa. Diam. maj. spec. max. 17 mm. ; 
diam. min. 14'5 ; axis 8*5 ; alt. testae 11, alt. apert. 8, lat. apert. 9 mm. 

Tlie species offers a remarkable instance of variation during 
diflerent' stages of growth. As the type, I consider the smaller 
form with a solid shell, the columellar lip very oblique and rugose, 
the outer lij) obtuse and internally slightly thickened, and the 
umbilical ridge with a deep incision. This type is represented 
in fig. 7, on plate xix. Small specimens, measuring only 5 mill, 
in the larger diam., occur of exactly the same form ; it seems, 
therefore, tliat they often attain maturity at an early stage. 

Very commonly, however, it is the case that the shells grow 
further, after they have attained that certain stage of maturity. Tho 
increase amounts from one-third sometimes to one and a half circuit 
of a whorl, as indicated in the figure 8 5. This additional portion 
of tho shell is always tliinnor tlian tho rest, and more transparent, 
the outer lip of the aperture is at the suture less produced 
on to tho penultimate whorl, the columollar lip less oblique, thin, 
smooth, and the umbilical ridgo is only slightly incised. In 
this stage, the species was described by Benson as Soph, shistostelisj 
and it is certainly a most marked variety. There can, hbwevor, 
be no doubt that it is only an abnormal growth, for when tho 
terminal half of the last whorl, indicated in fig. 8 J, is broken away, 
a typical Soph, calias of tho shape, rei^rosonted in fig. 7, 7a, 7^, can 
be obtained. 

There appears to be no rule as to the size of tho shell at 
which the abnormal growth begins, (or in other words at which 
a S, calias is changing into a S, 8chistostelis\ but the latter is 
locally so constant, that very few specimens stop growth at 
the normal stage, while the abnormal forms are met with in 
thousands. It is really difficult to decide in such cases, whether we 
ought to call these abnormal forms distinct species or not. But 
the fact clearly shews, how sj^ecios are developed, one out of the 
other. In this special case no one will doubt tho propriety of 
regarding tlio larger form aS an abnormal growth of the smaller 
one, because tho original typo can still be traced. But supposing 
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the peristome of the normal shell had been entirely absorbed, and 
then the growth proceeded as usually ; in such a case it would be 
much more difficult, and sometimes quite impossible, to trace the 
connection of the two forms, which could then with more propriety 
be acknowledged as two distinct species. 

When after hibernation the calcareous covering or false opercu- 
lum of the aperture has not been perfectly dissolved, the inner 
peristome becomes sometimes irregularly thickened, as if it had 
been injured, 9 of pi xix,) and then imperfectly restored. 

The animal is whitish or jjale fleshy gray, slightly darker on 
the head, and on the pedicles and tentacles ; mantle white in young, 
grey near the edge in older, specimens ; posterior end of foot often 
tinged gray. 

Hah, The species is very common on the Umestone hills to the 
east and south of Moulmein. 

m 

SoFHiNA FOBABiLis, Bens., pi. xix, fig. 10. 

Ann. Mag. Nat. Hist., Srd ser. vol. iii, p. 389 ; — eadem, Pfeiffer, Mon, Hel., 
vol. V, p. 112. 

Soph, testa depressiuscule semiglobosa, parva, tenui, cornea, 
nitida; anfractibus 5 — 5J, convexiusculis, sutura adpressa, vix 
canaliculata, junctis, striis incrementi filiformibus confertissimis et 
in anf. superioribus striis spiralibus, aut subtilissimis aut fere 
omnino obsoletis, tectis; ult. anf. ad ambitum rotundato, ad basin 
leviter convexiusculo, perforate; umbilico latiusculo 0*16 partem 
long. diam. maj. eequante, carinA distincta, albida circumdato, 
ejusque lateribus interioribus verticaliter desceudentibus ; apertura 
rotundate semilunari, lahio albido, tenuissimo, breviter expanse ; 
columella prolongata, paulo incrassata, recta, fere vertical! sen paulo 
obliqua, ad basin breviter reflexa ; labro tenui, fere recto, supra 
vix flexuoso et paululum producto, infra leviter convexo et cum 
columella angulum circa 115^ formante; emarginatione carinm 
umbilicalis brevi. Speciminis max. diam. maj. 8*8 mm. ; min. 7*5 ; 
axis 5; alt., 5*8; alt. apert. 3*8 ; lat. ap. 4 mm. 

This species may be regarded as the diminutive of the variety 
Soph. schistoBtelis, but it is readily distinguished from it by its less 
convex base and comparatively largo umbilicus ; it never seems to 
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grow to a large size, and is always of a homy brown colour, 
with the umbilical carina ofben white. 

The animal is dull white, with grayish pedicles and tentacles, foot 
very narrow, the glandular appendage not very prominent. 

J3ab. I only foimd forahilis on the limestone hills at Damotha 
near Moulmein, where no other species of Sophina occurred. 

Sophina discoidalis, n. sp., pi. xix, figs. 

Soph, testa dcpressa, subdiscoidea, tenui, pallide cornea, pelluci- 
da, cornea, nonnunquam circa peripheriam facia castanea notata ; 
anfiractibus 5 — 5|, convexiusculis, striis increment! subtilissimis 
notatis, sutura adpressa, leviter canaliculata disjunctis, et infra 
suturam lineis spiralibus impressis et paucis notatis ; apice paululum 
prominente ; anf. ult. ad ambitum compressiuscule rotundafco, ad 
basin levissime convexiusculo, prope medium panlo depresso et 
perforate : umbilico ample, 0*15 partem diam. maj. long, mquante, 
carina perdistincta, filiformi, circumdato ; apertura depresse 
semilunari, marginibus tenuibus instructa : labio parietal! adnato 
tenuissimo, columellari brevi, crassiusculo, obliquo, ad basin con- 
Spicuiter reflexo, ad carinam recurvato ; labro tenui, fere recto, supra 
peripheriam paululum producto ; carina umbilical! modice incisa. 
Speciminis max. diamet. maj. 10*5 mm.; min. 9 ; axis 4*5 ; alt. 5*5 ; 
alt. apert. 4*4 ; lat. ap. 4*7 mm. 

Nab, On the limestone hills of the so-called ' Farm Caves,’ on 
the Ataran river and also on similar hills south of Moulmein. 

The depressed shape of this species, together with a compara- 
tively large and strongly carinated umbilicus, readily distinguish 
it from other Sophina. The specimens which I collected at the 
Farm Caves and south of Moulmein are all of a uniform pale 
straw colour, but I have lately received from Mr. Theobald a few 
which were obtained further eastwards on the Ataran river, and 
these possess a very distinct brown band above the periphery of 
the last whorl (see pi. xix, fig. 12); there is, however, no other 
specific difference between the two. 

Animal pale yellowish or brownish white, posterior end of the 
foot about the gland generally tinged with gray. 
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Sophina coojungens, n. sp., pi. xix, fig. 6, 13. 

Soph, testa semiglohoso orhiculata, tenui, semipeUucida, cornea, 
in speciminibus junioribus fere hyalina ; anfractibus 6 — 5i, con- 
vexiusculis, suturis adpressis vix canalicnlatis sejunctis, striis incre- 
menti tenuibus et alteris spiralibus subtilissismis tectis, nonnunquam 
albide strigatis seu fasciatis ; ivaf. ult. ad peripheriam rotundato, ad 
basin leviter convexo,' modice umbilicato : umbillco 0*13 part, diam, 
maj. long, cequante, carina obtusa indistincta, nonnunquam fere 
obsoleta, circumdato ; apertura semilunari, marginibus tenuissimis 
instructa: labio adnato expansiusculo, columellari vix incrassato, 
obliquo, ad basin paulo reflexo ; labro fere recto ; emarginatione 
umbilicali minima. Speciminis max. diamet. maj. 11*6 mm.; minor 
10 ; axis, 6*2 ; alt. 7*2 ; alt. apert. 5 3 ; lat. ap. 5*6 mm. 

Jlai^ South of Moulmein. 

This species represents in some respects a connecting link between 
Muorochlamys (particularly the subgenus Durgella) and Sophina^ the 
umbilical carina being sometimes nearly obsolete, but it is always 
indicated by an obtuse angle accompanied below by a slight furrow 
and by a small emargination at the peristome. The shell when 
young is almost diaphanous, and very thin ; older specimens become 
partially opaque, especially near the sutures. The thin homy, 
transversely finely striated cuticle is sometimes interrupted by 
white spiral strioo or bands on the whole surface, or on^ below ; 
near the umbilical edge the strioe of growth are generally also 
more distinctly marked than elsewhere. 

The animal is greenish white, somewhat darker about the head, 
but in no respect different from that of other Sophin<B, 
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Descbiption of four new species of Malayan Bats, from the 
^OOLLEOTTON OF Dr. Stoliozka, — hy G. E. Dobson, B. A., M. B., 
Azst, Surgeon H, British Forces. 

^ [Received 3rd May, read 26th Jane, 1871.3 
CTNOPTERrs BRAGHYSOMA, DobsOn. 

Head broad, with prominent ^gomatic arches, general shape 
triangular ; muzzle pointed, deeply ellnarginate between the nos- 
trils ; ears moderate, conical, with rounded tips, not margined with 
white. 

Body very short and thick, everywhere clothed with long, dense 
fur, of a peculiar slatey-blue colour, with a grayish or silvery tinge, 
the tips of the hairs sooty-brown. The fur of the back is con- 
tinuous with that of the abdomen thibugh the notch in the inter- 
femoral membrane, and completely conceals the tail which is very 
short and slender. Upper surface of intorfemoral membrane thick- 
ly covered with hair ; beneath, the triangular portions on each side 
of the tail have a few scattered hairs only on their posterior mar- 
gins. Above, the fur of the back extends upon the wing membrane 
as far as a line drawn between the elbow and knee joints, covering 
it with rather long hair, also upon the humerus, half the length of 
the forearm, the femur, and proximal end of the tibia ; beneath, the 
antebrachial membrane is dusted over with a few, very short, fine 
hairs ; the wing membrane is clothed to about the same extent as on 
the uppei^ surface, but tlie hairs are very short, and thinly spread. 

4 1—1 2—2 2—2 

Deiit.t.oi..-Ii.. 4 S o £Z.l 5 P ”• 3=3 » “• 


The description of this new species is taken from an adult female 


j^ecimen preserved in spirits. 

Length, head and body 

M tail 

„ head, 

„ eye to tip of nostril, 

,, ear (anteriorly), 

Breadth, ditto, 

Length, forearm, 

„ secqpd finger, 

,, fourth ditto, 

„ tbnmb, 

„ tibia 

„ foot and claws, 

„ balcaneum 

Expanse, 


Inches. 
2.9 
0.26 
125 
0.4 
0.6 
0 36 
2.2 

4.0 

3.0 
0.9 
0.8 
0.6 
0.2 

14.a 


Loc. Andaman Islands. 
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Maoroolosstjs spel^us, Dobson, pi. x, fig. 3 — 4. 

Head long ; muzzle narrow ; nostrils with an intervening emaif||lr- 
nation which also passes down to the lip ; tongue very long 
and pointed ; ears conical with rounded tips. 

Wings ample, from the sides of the hairy back; wing-membrane 
attached to the back of the foot, and extending to the base of the 
outer toe ; thumb rather short, terminal phalanx longest, with its 
base included in the membrane; index finger of two phalanges 
cut any trace of a claw. 

Body clothed with very short and thinly spread fiiip of a uniform 
dark brown colour. In front the fur of the head extends upon the 
face as far as the inner canthuscs of the eyes, leaving the remaining 
portions naked ; from the back it passes on to the humerus and fore- 
arm, covering half the length of the latter ; behind, on each side, it 
covers a triangular portion of the interfemoral membrane, bounded 
laterally by the femur, and posteriorly by a line drawn from the 
knee joint to the base of the free portion of the tail ; beneath, the 
whole surface of the antebrachial membrane is covered with short 
hairs ; laterally, the fur of the sides extends upon the wing mem- 
brane as far as a line drawn between the elbow and knee joints, 
also outwards along the posterior margin of the forearm to the car- 
pus, occupying a space vaiying in width from one inch behind the 
elbow to half an inch or less at the middle of the forearm ; the un- 
der surface of the humerus and femur, and half the length of the 
forearm are also hairy. 

The tail is about half an inch in length, and rather thick, and 
contrasts remarkably with the diminutive member possessed by the 
only other known specif of the genus, M. minimus. 

On each side of, and a little behind the anal opening two small, 
subcutaneous, gland-like bodies are placed. These bodies are oval, 
have the skin tightly -stretched over them, and are not covered by 
the fur which clothes the neighbouring parts. As the specimens 
from which the description of these bodies is taken are those of 
females, it is not known if they also occur in the males of this spe- 
cies. 

The tongue is veiy long, pointed, and protrusible ; in the spirit 
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spocimens it can be drawn from the mouth for nearly half an inch 
without using any forcible extension ; the anterior half of its sur- 
f is thickly covered with softi recurved papillae, which increase 
in length towards the tip. 

In the form, number, and arrangement of the teeth, the dentition 
corresponds precisely with that of M, minimus. As might be ex- 
pected from the greater size of the animals of this species, the teeth 
are considerably larger than those of M. minimus , and but for this 
difference, it would be impossible to distinguish the lower jaws of 
the two species ; in the ujiper jaw, however, the first premolar is 
minute, and i^atively smaller, compared with the other teeth, than 


inM. minimus. 

T, 4 1—1 2—2 3-3 

Dentibon.-In. :j ; o. — ; p.m. — ; m. — . 

Inclioa. 

Length, head and body, 4.2 

t, tail, 0.45 

„ head, 1.55 

„ eye to tip of nostril, 0.6 

„ ear (anteriorly), 0 75 

Breadth, ditto 0.4 

Length, forearm, 2 75 

,, second finger, 4.6 

„ foartli ditto, , 2.85 

,, thumb, 0.7 

$, tibia, 1.15 

„ foot and cjl^ws, 0.7 

„ calcaneara, 0 2 

Expanse, 16.6 


hoc. Farm Caves, near Moulmeiu, Tenasserim province. 

Phyllorhina Nicobarensis, Dobson, pi. xx, fig. 2. 

Head long, muzzle obtuse, thick ; oars large, acutely pointed, 
outer margin slightly concave below the tip, conch marked with 
transverse strim ; no central pore behind the nose-leaf, but on either 
side above the eyes a wart-like eminence liaving on its summit the 
opening of two minute pores around which long straight hairs 
arise. Upper portion or crest of the transverse nose-leaf simple, 
forming an arc of a circle, folded or rolled back en itself and over- 
hanging the concave base which is divided into two cells only by a 
single central longitudinal fold ; in front, the horizontal, horse-shoe 
shaped membrane has three small points on its anterior margin. 
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Wings broad, wing-mombrane attached to base of me^arpal 
bone of outer toe ; feet slender, tail of six vertebrse, the last free. 

The fur of the back extends upon the humerus and femur for 
about half their length, and to the same distance on the interven- 
ing wing-membrane ; re-appearing at the elbow it passes outwards 
along the posterior edge of the forearm on the wing-membrane 
reaching half way to the carjfts ; beneath, the distribution of the 
fur upon the humerus, femur, and intervening wing-membrane is 
similar to that above, but the hairs are considerably longer. 

The interfemoral membrane is naked above except at the root 
of the tail ; beneath, the fur of the abdomen exte3||||s upon it as 
far as the end of the second vertebra. ^ 

Hair, tricolourod above, light brown at base, then grayish, with 


light brown tips ; beneath, dirty-white. ^ 

^ , 2 1—1 2—2 3—3 

Dentition.— In. j ; o. — ; p.m. — ; m. — . 

• 

Inches. 

Length, head and body, 3*0 

„ head, 1*1 

« tail, 1*7 

„ ear (anteriorly), 0-9 

Breadth, ditto, 0*8 

Length, forearm, ! 2*6 

„ second dnger, 3*7 

„ fourth ditto, 2*8 

„ tibia, 1*0 

„ . foot and claws, 0*46 

„ calcanenm, 0*6 

Expanse, 14*8 


Zoc, Nicobar Islands. 


Asbllia Stoliczkaita, Dobson, pi. xx, fig. 1. 

Muzzle obtuse ; ears nearly as broad as long, with acutely 
pointed tips ; inner margin convex, becoming slightly concave to- 
wards the tip ; outer edge doubly emarginate immediately below 
the tip, then becoming very convex and almost meeting the inner 
margin at the base ; the upper emargination is very small and 
shallow, and may be said to be formed by a slight projection on 
the side of the lower emargination, a very short distance below the 
tip. 
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Front .edge of the horse-shoe portion of the nose-leaf raised^ 
bent up in the middle, and separated from the lip by an underly- 
ing fold of membrane ; on each side of the horse-shoe a double fold 
of membrane ; upper transverse nose-leaf large, erect : upper por- 
tion, or crest, convex in front, overhanging the base which is concave, 
and divided into four shallow cells by three longitudinal folds ; the 
form of the crest is that of an isoscAes triangle with an obtuse 
vertical angle ; the apex of this triangle is divided into three points 
by two narrow perpendicular incisions extending half way to the 
base, the extremities of which are attached to the membrane 
forming the |p>rse-shoe by a vertical band on either side. 

Behind the upper erect nose — leaf on either side, above the eyes, 
a wart-like prominence is placed, having on its summit the open- 
ings #f two minute pores from around which long straight hairs 
arise. 

Wings broad, wing membrane attached to lower part of 
ankles ; thumb moderate ; terminal phalanges of third and fourth 
fingers bifid at their extremities, each division nearly one-sixth 
of an inch in length, or longer than any observed by the writer 
in the largest Bhinolophine bats. Tail of six joints, last two 
vertebra) free. 

The body is covered with long, silky fur ; above bi-coloured, 
pure white at the base, and for two-thirds its length, the remaining 
portion purplfsh-brown ; beneath dirty white throughout. Cutane-. 
ous system pure white. 

On the upper surface the -wings and interfemoral membranes 
are completely devoid of hair with the exception of a very narrow 
portion along the sides of the body and at the root of the tail on 
which the fur of the back extends ; beneath, the wing membrane, 
as far as a line drawn from the elbow to the knee joint, is covered 
with short hairs, ranged along the parallel lines with which it is 
marked in this region ; behind, the fur of the abdomen passes on 
to the interfemoral membrane, occupying about one-third of its 
surface. 

The bones of the extremities are extremely slender and light, and 
the membranes so translucent, that letters of small type can be 
distinguished through them even when dry. 
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Teeth very small, and acutely pointed ; upper canines with a 

small cusp at the base, both in front and behind. 

j . .... T 2 1—1 1—1 3—3 

Dent*hon.-In. -5 c. — ; p.m. _ ; m — . 


Inches 

Length, head and body, 16 

>9 tail, 1*2 

„ head, 0*6 

„ ear, 0*4 

3?roadth, ditto, 0*35 

Width, upper transverse nose-loaf, 0-3 

li eight, ditto ditto 0 2 

Length, forearm, 1*52 

„ thumb, 0*2 

,, second finger, ^ 2*6 

„ fourth ditto, 1*8 

5 , tibia, 068 

„ foot and claws, 0‘3 

„ calcaneum, 0*3 

Expanse, 0 0 


Loc. Penang. 


MixiorTEBis Australis, Tomos. 

Mr. Tomes in describing this species writes — The fur too of the 
undor-parts encroaches somewhat on the membranes, whilst in M. 
hlepotia^ the latter are (xuito free from fiir.^^ — As tliis appears to me 
tliG most important point of differouco amongst those enumerated, I 
think it would have been well, if Mr. Tomes had sliown to what ex- 
tent the fur of the body encroaches on the membranes, as the ex- 
pression ‘‘ encroaches somewhat'^ is vague, there being very few of 
the Yespertilionidid, (indeed, I have never seen any, excoi)t imma- 
ture individuals,) in which the fur of" the body does not extend to 
some degree, however limited, on the wing and interfemoral mem- 
branes. I think, therefore, an accurate description of the distri- 
bution of the fur, accompanied with detailed measurements of the 
three specimens, obtained by Dr. Stoliezka at the Nicobars, may not 
bo out of place here, more especially as doubts may be entertained 
as to tho identity of this species with that described by Mr. Tomes 
from its remarkable distribution, to which I have referred in the 
Proceedings, Asiatic Society of Bengal.* 

Tho following is a description of the colour and distribution 
of the fur taken from one of tlio three specimens dried from spirit. 

* May, 1871. 


34 
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Above, uni-coloured, dark brown throughout ; beneath, a lighter 
shade of same colour. The fur of the back e^^tends upon the base 
of the interfemoral membrane as far as the end of the third 
caudal vertebra, densely at the root of the tail but quickly thinning 
out into a few scattered hairs at its termination ; the femurs are 
thickly covered with hair for three-fourths their length, and a 
few short hairs appear on the backs of the toes ; the head of the 
humerus only is covered, and laterally the extent of fur upon the 
wing-membrane is limited to a narrow portion along the sides of 
the body. Beneath, the distal two-thirds of the humerus is naked 
as above, but the wing membrane is covered as far as a line 
drawn from the middle of the humerus to the knee-joint, a narrow 
line of very fine short fur also extends from the elbow along the 
posterior margin of the forearm to the carpus ; the femurs are dense- 
ly covered with hair for their entire length, and the fur of the 
abdomen extends upon the interfemoral membrane for nearly the 
same distance as on tlio upper surface. 

Of the four columns of measurements given below. Nos. 1, 2, and 
3 are of three adult male specimens from the Nicobars, the 
fourth, — No. 1 «, is taken from the table of dimensions given by 
Mr. Tomes in the Ann. and Mag. Nat. Hist., 1858, vol. II, i\ 160, 
corresi)onding to No. 1 in that table, the linos being reduced to 
tenths of an inch. 

The only differences of any account in the measurements are 
in thoso of the head and feet ; the first is most probably duo to 
the difficulty in obtaining -a correct measurement of the skull 
when a skeleton of the specimen cannot be made, so that scarcely' 
any two persons will give tlio same dimensions ; tlie latter may be 
be explained by supposing that Mr. Tomes, in measuring the feet 
took into account the curvature of the claws. 

The similarity in measurement is very remarkable when we 
consider the great distance of the two localities — Australia and the 
Nicobar Islands — from each other, as we rarely find specimens of 
the same species from different parts of tho same country agreeing 
so closely. 
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Length, head and bodjit' 

» tail, 

„ head, 

„ ear * (anteriorly), 

„ ear (posteriorly) 

„ tragus, 

„ forearm, 

„ thumb 

„ metacarpal bone of 2nd finger,. 

„ first phalanx, ditto ditto, 

,, second, ditto ditto, 

„ metacarpal bone of 3rd finger, 

„ first phalanx, ditto ditto, 

' „ second, ditto ditto, 

„ metacarpal bone of 4th finger, . 

„ first phalanx, ditto ditto, 

„ second, ditto ditto 

„ tibia, 

„ calcaiienm, 

„ foot and claws, 

Expanse, 


1. 

2 

3 

1 a. 

inches. 

in. 

in. 

in. 

1*85 

1-8 

1*85 

1*9 

1‘85 

1*85 

1*85 

1*8 

06 

0-63 

06 

0*66 

0*4 

0*4 

0*4 

i> 

0*25 

♦0-25 

0*25 

0-25 

0*2 

02 

0*2 

0-2 

1*5 

1-5 

1*5 

1-58 

025 

022 

02 

ff 

1-3 

135 

rSsi 

ff 

0-35 

0*35 

0*38 V 

3-0 

1-3 

135 

1*3 J 

>> 

125 

1-3 

1*3 

»> 

0*3 

0-3 

03 

» 

06 

065 

0*6 

ip 

1*2 

1-25 

1*251 

If 

0*3 

0-3 

0*3 } 

1*8 

0*3 

03 

0*3 J 


0*6 

06 

0*6 

0-58 

05 

0*45 

0*5 

.. 

0-3 

0*32 

0 32 

0-39 

117 

11*8 

11*6 

11-6 


* In measuring tho ear I place one point of tho compass at the tip, and the 
other at tho termination of tho outer margin of tho ear, whether it terminates 
as in Murina suillus at tho base of the tragus, or is carried forwai’da to tho 
angle of the mouth, as in Miniopteris Australis, This I do for the sake of ob- 
taining fixed points for measuring from in all cases, and also for tho purpose ot 
getting tho actual diameter of tho external oar. 

Tho length of tho head and body is obtained by measuring from the tip of 
the noso (tho head being fully extended) to the posterior margin of the anus. 
For^ the purposes of comparison I have, in this case, determined the expanse 
of wings by Mr. Toinos’s method which see under his description of Miiiiop- 
tens Australisj loc, cit. 


JExplanatmi of plates, 

Plate X. 

Fig. 1. Head of Vespertilio auratus, see p. 186. 

„ la, side view of upper and lower jaws, lb, upper, and Ic , lower jaw, (all 
enlarged). 

„ 2. Ear of V» amatus, (enlarged), 

„ 3. Lower portion of body of spelceuSf p. 261. 

„ 4. Skull of ditto 

„ 4a, 4b. Upper and lower jaws, of ditto* 

# Plate XX. 

Fig. 1. Hoad of Phylhrhina Nicoha/rensis, p. 262. 

„ 2. Upper portion of nose loaf turned backward showing cells beneath. 

„ 3. AselUa StoUezkana (natural size), p, 263. 

„ 4. ditto head, (enlarged). 

j, 6. Concave base of upper transverse nose-loaf, showing tho longitudinal 
folds and cells. 



268 


[No. 3, 


List of Bibds collected or observed in th# Wardiia valley 

AND ITS VICINITY NEAR Cda'nDA, — 
hy W. J?. BlANFORD, F. G. 8. — C. M. Z. S. 

[Received 14th April, 1871.3 

Tlie following list is far from complete. It is founded on collec- 
tions and observations made during the greater part of two cold 
seasons, and of one hot one spent in the AVardha valley and its im- 
mediate neighbourhood. I was in hopes of returning to the district 
and adding to the list by procuring a larger number of the Bap- 
tores^ Gvallatores and NatatoreSy especially the two latter, to whi(;h I 
have paid very little attention, but as this is at present impro- 
bable, I give the list as it stands ; first, because it contains, I believe, 
most of the birds of which the distribution within India is import- 
ant, and which are common in the neighbourhood of Chanda, and 
secondly, because the portion of the AV^ardha valley in which my 
collections were made is a country of considerable interest in re- 
ference to tliis question of distribution, it being a spot whore 
northern and southern forms are equally abundant, and close to 
the boundaries of throe of the subdivisions into which I believe 
that the fauna of India proper may be divided.* 

The ^tract of country in which I had oiiportiinitios of collecting 
comprises both banks of the AVardha and its tributary tho Pom 
Ganga, and consists politically of part of Chanda district in tho 
Central Provinces, of South East Borar, and a small tract of tlie 
Ilydrabad territory. I have included all the birds found in tho' 
Chanda district between the AVardlia and AVain Ganga. A strip 
of land varying from a few hundred yards to about 10 miles in widtii 
on each side of the river AVardha is open and for the most part culti- 
vated, beyond this the greater portion of tho country is covered 
with forest jungle. To the west in Borar, this jungle, resting upon 
trap, or on the limestones and shales of tho Yindhyan afrios for 
the most part, is in general low and scattered, but still consisting 
Xn’incipally of trees, not of mere bushes. On the east or Chanda side 
of the AVardha, where the rock is principally sandstone, the trees 
* See J. A. S. B. 1870, Vol. XXXTX, pt. II, p. 336. 
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are larger and the undergrowth closer. Owing to the jungle be- 
ing denser in this direction, a few forest birds are found which aro 
common in tbe great wooded region to the eastward, but which 
do not appear to extend west of the Wardha. 

The character of a district’s fauna as compared with that of 
other parts of the country is determined quite as much by the 
forms which are wanting as by those which aro present. I will, 
therefore, notice a few of the birds which are conspicuous by their 
absence” in tha Chanda country. 

Amongst the Raptores^ Falcons are decidedly scarce, but I have 
no doubt that my list is far from complete. I can scarcely believo 
that Aqitila imperialism A. navia, A. pennata and Rutolmaiitus BonelUi 
are all w^anting, perhaps all may occur occasionally, but they are 
certainly not common, and I could scarcely have overlooked Spizae- 
tns cirrhatm or Gircadtus GallicuSm had cither of them boon of frequent 
occurrence. I have never, so far as I know, seen a Buteo. Amongst 
the Owls I have not observed Btrix Indicaj nor Athene radiataj both 
however may very possibly occur ; and Ascalaphia corouanda is either 
absent, or it has escaped my notice. 

I have never seen Acanthylis sylvatica nor Gypseliis nielbam both of 
which I have observed and shot further to the eastward. It is 
singular that I should have met with only two kinds of nightjar, but 
although I have often looked for others, it has been without success. 
Sevcnil forest birds which are common on the Godavari below 
Sironcha and also in the forests around Raipur do not appear to 
bo found near Clianda. Amongst those are Hydrocissa coronatam 
Pericrocokis speciosus and Edolius paradiseusm and, so far as I have 
seen, Pitta Bengalcnsis. 

Malacocircus griseas does not appear to extend so far to the north 
as the Chanda district, though it is common on the lower Godavari. 
Otocompsa fuseicaudata is also wanting, and I have never seen 
Cittacincla macroura. No species of Saxicola has been observed, 
nor hm^turnopastor contra. 

Amongst, the pigeons neither OsmotrevoUm Carpophaga^ nor 
Chalcophaps appear to bo found. Amongst waders Gharadrius Ion- 

* 0. sylvatica is common 60 miles farther to the south and tliroughout tho 
Godavari valley below Seronoha. 
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• 

gipeSf Gallinago stenura^ and Falcinellus igneus* are wanting. I 
have never seen Anser IndicHSj although it occurs occasionally both 
at Nagpur and on the Godavari and Pelicans seem to bo remarkably 
scarce. 

I have prefixed the numbers from Jerdon’s Birds of India to 
each species, the names used are of course difier ent in several 
instances. Where no number is affixed, the species is not de- 
scribed in Jerdon*s work. 

No. 2. Vultur cdlvxis, 

5. G]}ps Bengalensis : G, indicm probably occurs also. 

6. Keophron percnopterus, 

11. Falco jngger^ not common. 

16. Lithofalco chicquera^ not common. 

17. Thimmculus dlaudarius. 

23. Micronism haditts. 

24. Accipiter m'sits, rare. 

29i' Aquila fidveseeris, not uncommon. 

Spilornis spilogaster^ common in wooded parts of the 
country, on the banks of streams. 

40. Fandion haliceetiis, not often seen. 

48. Poliornis teesa, 

51. Circus Swainsoni. 

52. O, cineraceus, 

54. C, ceruginosus, 

55. Haliastur indus^ not common. 

56. Milms govinda, 

M. major j rare. 

67. Pernis cristata. 

59, Flanus melannpUrus. 

65. Bulaca ocellata. I shot Otus hrachgotm in Nagpiir just 
outside the Chanda district, but 1 have not met with 
it within the latter. 

69. Ascalaphia Bengalensis, 

72. Ketupa Ceylonensis. 

* I only mention this bird because Jerdon speaks of it as fonnd throughout 
India. 1 have never seen it myself in Central or Western India, and tho 
only places whore I have mot with it are in Lower Bengal and Orissa. 
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76. Athene hrama. 

81. Ninox Bcutellatusy rare. 

82. Hirundo rmtica. 

84. H. Jilifera. 

85. H. erythropygia. 

86. H.fluvicola, not common ; I know of but two places on 

the Wardha river where nests occur. 

89. Cotyle Sinensis^ local and not common. 

90. C. concolor^ local. 

91. C. rupestrisy only seen at one spot. 

100. Cypelm affinis^ local. 

102. (7. Bataesiensis^ ditto. 

104. Bendrochelidon coronata. 

112. Gaprwmlgiis Asiaticusy not very common. 

114. C. very common in all w'ooded parts of the 

country. 

117. Merops viridis, 1 baxo shot PhiHpjiensis a miles 
South of the Chanda district on the Pranhita river, 
but I have not observed it in the neighbourhood of 
the AVardha. 

123. Coracias Indica, 

127. Halcyon lencoccphalusy rare. 

129. II. Smyrneiuis. 

134. Alcedo Bengalensis, 

13G. Ceryle rudis. 

144. Memceros hicornisy not common. I have never seen any 
of tho larger black and white hornbills. 

148. PalcBornis torquata, 

149. P. rosa. 

160. Pious Malirattensis. 

164. YungipicuB HardwickiL 

ChryBocolaptes Belessertiy very rare. 

1 80. Brachypternus aurantius. 

188. Yunx torquillay not common. 

197. XantholcBnia Indica, I am nearly certain that I have 
heard a Megalamay but I have not shot it. 

205. Eieroeoceyx mrim, I have seen and shot Cueulm eanorua 
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in Ahiri, not more than 20 miles south of the Chanda 
district, and 1 have no doubt but that it occurs oc- 
casionally in the forests east of Chanda. 

208. Otolygon nigrum^ very rare. I beliovo that JEudynamys 
honoratiis occurs, but it is far less common than to tho 
eastward, and I have not shot it. 

217. Centropus rujipennk, 

222. Taccocm affinis. 

232. Leptocoma Zeylonica^ not common. 

234. Arachnecldhra Asiatica. 

238. Bicmum minimum^ this and the next species were only 
observed east of tlie AVardha. Neither is common. 
240. Piprisoma agile, 

246. Salpornis spilonoia^ rare, only seen south-east of Chanda. 
250. Silta casfaneovenfrisj scarce. 

255. Upiipa Ceyloncmis. 

2569 Lanins lahtora, 

257. L, caniceps, i, c., the southern variety or race, but inter- 
mediate forms between this and L. eryihronotus occiur 
in tho nortliern part of tho area. 

2G0. L, vittatus, 

265. Tephrodornis Pondiceriana, 

270. Grauculus Macei, 

276. Pericrocotus per egr inns. 

277. P. erythropygius, onty seen west of tho AVardhii, in S. IC. 

Berar, and there not often. 

278. Picruriis macrocej cus, 

281. J). cmrulcHcens. 

287. Artamus fuscus^ rare and local. 

288. Tchitrea paradisi. 

290. Myiagra azurea^ rare, and only seen in the forest cast of 
Chanda. 

292. Leucocerca aureola, 

293. Z. leucogaster^ rare. 

295. Cryptolopha cinercocapilla. 

297. Alseonax latirostris^ rare. 

301. Eumyim melanops^ not common. 
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305. Oyomh Jerdoni^ very rare. 

306. C, Ticlcellim^ rare. 

310. Muacicapula BupereiUariSy very rare. 


325. 

351. 

353. 

354. 
385. 
397. 
434. 
436. 

438. 

452. 

462. 

463. 
467. 
470. 
472. 
475. 

480. 

481. 
483. 
497. 

514. 

515. 

516. 

517. 
520. 
530. 
534. 

536. 

539. 

543. 


E, acornms^ very rare. 

Petroco88yphu8 eyanetut. 

OreoccBtes dncUrhynchus^ rare, only seen south-eas^f 
Chfinda. 

Geoeiehla cyanota^ only observed east of the Wardha. 
Pyetorhis Sinensis, 

Bumetia hyperythra, 

Malaeocircus Malaharieus, 

M. Malcolmiy rare east of the Wardha, and not seen 
east or south of Chanda. 

Chatorhea caudata, 

1 x 08 luteolusy rare, only seen near Chanda. 

Pycnonotus pmillus, 

Phyllornis Jerdoni. 
lora zeyUnica, 

Oriolus hmdoo, 

O, melanocephalm^ only seen east of Chanda. 

Copsychm saularis, 

Thamnohia Camhayensis, 

Pratincola caprata, 

P. indica, 

Mutioilla rufiventris, 

Cyanecula sueeica, 

Acrocephdm hrunnescens, 

A, dumetorum, 

A. palnstrisj local. 


Locustella Eondersoni^ rare, only once met with- 
Ortliotomus lonyicauda, 

Prinia socialis^ very rare, and only observed west of the 
Wardha. 

P. gracilis, 

Cistioola scJuBnioola, 

Drymoica inornata. 
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546. Brymoiea negleda. 

553. Phyllopmusterama (P. ealigata^ Liclit., te%U Tristram). 
CaUiSdyta agrieolemis. 

560. Phylloscopua viridanus^ this is the only species which is 
common, but one or two others must occur. I have 
shot P. tristia and P. nitidus in adjoining districts. 
♦662. P. indictts, 

581. Sylvia arphea. 

582. 8. affinis^ 

589. Motacilla Maderaspatana, 

591. M.personata. 

M. dukhunensis. 

592. M, aulphurea. 

593. Budytes jiaym^ var. melanocephalus, 

594. B, citreolus. 

597. Bipastea arhoreus. 

600. Corydalla rufula. 

602. Agrodroma campesMs. 

645. Farua cinereus. I have shot Zoateropa palpehrosm^ a few 
miles farther south on the Pranhita. 

648. Machlolophua Jerdoni^ rare. 

660. Corma culminatua. 

663. (7. aplendens. 

674. Bendrocitta rufa^ 

684. Acridotherea triatia^ 

687. Tememchua pagodarum, 

690. Faator roaeua. 

694. Floceua haya. 

699. Munia undulata, 

703. M. maldbarica. 

704. Eatrelda amandava. 

*J{i^^E.formoaa^ only found east of the Wardha, and very 
local. 

706. Fa^ indicuan 
711. F,Jlavicollia. 

716. Emheriza rare, and only seen west of the 

Wardha. 
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721. Empiza melanocephala. E. luteola^ which is by far the most 
abundant species about ^gpiir, is certainly rare 
near Ohanda, and I am not sure that 1 have seen it. 
724* Melaphm melanicterus^ very rare. 

738. Carpodacm erythrinua. 

756. Mirafra erythroptera. 

757. M. cantillans^ rare and local. 

758. A mmomanea phanicura . 

760. Byrrhiilauda griaea. 

761. Calandrella hrachydactyla. 

767. Alauda gulgula, 

773. Crocopua chlorigaater. 

788. Columba intermedia. 

794. Turtur Cambay enwia. 

795. T. Suratensia. 

796. T. riaoriua. 

797. T, humilia. 

800. Bteroclea faaciatua. ^ 

802. Bt, exuatus. 

803. Pavo criatatua. 

813. Gallua Sonneratii, 

814. Galloperdix apadiceua. I insert this bird on the authori- 

ty of my friend Mr. Hughes. It must occur, and 
very probably G. lunxdoaua also occasionally, but I do 
not recollect having seen cither myself. 

819. Francolinua pictua. 

822. Ortygiornia Pondiceriana. 

827. Perdicula aaiatica. 

828. P. erythrohyncha^ rare. 

829. Coturnix communis. 

830. C. Coromandelioa. 

834. Turnix Euaaumieri.. 

836. Eupodotia Edwarda^^ local. 

839. Sypheotidea auritua^ rare. 

840. Cursoriua Coromandelicua. 

849. Mgialiiia Curmicua.^ 

855. Lohivanellm Qoemis. 
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856. Sareicphorus bilobus. 

857. JETopkpterus Malabarieus. 

858. Bsaeus recurvirostrU. (Edienemus crepitant must occur, 

but I have not observed it. 

863. Grus antiyone, 

865. G. cinerea. 1 have not seen G. viryo, although it doubtless 
occurs, but cranes are not nearly so common, even on 
the river banks, as they are a little farther, to the 
north. 

871. Gallinayo scolopacinus. * 

872. G. yallimila^ 1 have not collected RJiynckcca BenyaUnsit^ 

but it must occur. 

880. JPhilomacJius puynax. 

884- Trinya damacensis, 

885. T. Temminekii. 

891. Actitis ylareola. 

892. A. ochropus. 

894. Totanus ylottis. I must here repeat that the list of waders 
is very imperfect. All the species of sandpipers, green- 
shanks, &c., probably occur. 

898. Mimantopm candidm. 

900, Metopidius indicm. I believe Hydrophasianus Sinensis also 
occurs. 

902, BorpJiyrio poliocephalus. 

907. Gallinula phcsnicura. Other species of water hens and 
several kinds of rails should doubtless be added to 
this list. 

916. Lepto^tilos javanicus. 

920. Ciconia episcopua, 

923. Ardea cinerea. 

924. A. purpurea. 

925. Herodias alba. 

927. H. yarzetta. 

930. Ardeola leucoptera. 

93 1 . Butorides Javanica. 

938. Tantalus leucocephalus. 

940. Anastomus oscilans. 
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942. Oeronticua papilloaua. 

944. iPhtmicopteruB antiquorum^ very rare. 

950. Sarcidiornia melanonota. 

951. Nettapua Coromandelianua. 

952. ’ Dendrocygna arcmta* 

954. Casarca rutila. 


961. Ohaulelasmua streperus : and doubtless all the other com- 
mon migratory ducks, but from the nature of the tanks, 
it is unusually difhcult to get at them, and I have 

^ shot none except the gadwall and the following : 

964. Querquedula crecca. 

965. Q. circia, 

969. Aytliya nyroca. 

975. Fodiceps Philippensis^ 

987. Sterna javanica. I have also, I think, seen See^ia aurantia 
and one or two other species. 

1007. Graculus javaniem. 

1008. Flotus melanogaster. 


Monooraph of Indian Cyprinedas, fPart II ) — 
hy Surgeon F. Day. 

[Continued from p. 143, with pi. xzi.] 

Genus, Oarassius, Nilsson. 

Aldojnen rounded: mouth anterior y arched y and rather narrow y lipa 
thin. Snout obtuse and rounded. No barbels. Pharyngeal teeth eotn-- 
pressed and in a single seriesy 4/4. Dorsal fin longy commencing 
opposite the ventrals and having its last undivided ray^sseous and ser^ 
rated : last undivided anal ray osseous and normally serrated. Scales 
of moderate size. Lateral line complete to the centre of the base of the 
caudal fin. 

Geographical distribution. Temperate portions of Europe and 
Asia ; haying been domesticated it has degenerated into numerous 
varieties. 

Syncypsis of species. 

1. Carassius auratusy D. A. 8/5. From rifle green to silver or 

orange colours. Upper Bprma, Bombay ? 
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1. Carasshis auratus. 

Cyprinus amaius, Linn., Sys. Nat, vol. i, p. 527 ; Bl. Bohn., p. 439 ; Laoop, 
yoL y, p. 553 : Chy. and Yal., vol. zvi, p. 101 ; Biohard. loh. China, p. 293. 

Cat^assius auratus, Bleeker, Atl. Ich. Cyp., p. 74 : Gunther, Catal., yoI. vii, 
p. 32, (where see synom.) 

? ? Cyprinus nuhta, Sykes, Trans. Zool. Soo., yoL ii, p. 365. 

B. Ill, D. ; P. 17 ; V. 9 ; A. 3/6 ; 0. 19 ; L. 1. 27—29 ; 
L. far. Vert. 18/13. 

Length of head 2/9: of oaudal 2/11 : height of body 2/7 4 of 
dorsal spine 1/6 of the total length. 

Eyes. Diameter 1/4 of length of head : li diameters from end 
of snout : 2 diameters apart. 

Fins. Last undivided dorsal ray osseous and serrated. 

Lateral line — complete, from to 6^ rows of scales between 

it and the base of the ventral tin. 

Colours. Eiflo green when in the wild state. 

The gold carp is too well known to require any detailed descrip- 
tion. Colonel Sykes records having obtained a variety of it in 
the Deccan, but he also remarked it had “two tondiils on tho 
lower jaw.’^ Admitting this to be so, it could not have boon this 
species to which, however, it has been referred by Yarroll, Eiip- 
pell, and Giiuther : Mr. Masters likewise sent throe adult specimens 
£:om India to tho British Museum, still I very much question if 
they were captured there in their wild state, the nearest point, 
where they are obtained in a state of nature, being high up in * 
Upper Burma. 

The almost endless deformities, into which this species has boon 
bred, may be briefly defined as follows. Vertebral column only 
deformed : fins also abnormal, the dorsal being decreased or even 
absent : the anal spine double : caudal enlarged and with three or 
four lobes. Occasionally tho eyes are protruding. 

Col. Sykes observes the “Nukta’^ is found at Mahloongeh, 18 
miles north of Poona in the Inderanee river, and that it has “ two 
knobs or short horns on the nose between the eyes.” Jordon 

informs mo it is not C. auratus^ its native name at Poona is Do- 
ton-di, whilst the knob is single not double. 

Ilah, Upper Burma. 
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Oenus. Sehiflotxts, Bleeker. FI. xxi, fig. 1. 

Ahdomm rounded : mouth wide^ transverse y slightly curved^ inferior^ 
with a knoh at the symphysis^ Snout thick and prominent. Inter- 
maxillaries more or less adherent to the maxillay and hut slight powers 
of motion exist in the upper jaw. No harhels, Tharyngeal teeth (jn 
S. modestus) 4, 3, 2/2, 3, 4. Dorsal fin long^ its last undivided ray 
being strongy osseousy and either serrated or entire. Anal rather short. 
Scales large. Lateral line passing to the centre of the base of the cau- 
dal fin. 

Geographical distribution^ Assam and Hill ranges on the Tenas- 
serim coast. 

^ Synopsis of species. 

A, Serrated dorsal ray. 

1. Semiplotus modestas^ D. 4/20 j A. 3/6 j L. 1. 32 — 34. Last undivided 
dorsal ray osseous and serrated. Ahjah. 

B. Smooth dorsal ray. 

2. Semiplotus IVClcllandiy D. 3/25 ; A. 2/7 j L. 1. 27. Last undivided dor- 
sal ray osseous and entire $ silvery. Assam. 

A. Serrated dorsal ray. 

1. Semiplotus modestus. PI. xxi, fig. 1. 

Day, Proo. Zool. Soc., 1870, p. 101. 

B. III. D. 4/20 ; P. 15 ; V. 9 ; A. 3/6 ; C. 19 ; LI. 32—34 ; 
L. tr. 7i/7*. 

Length of head 2/9 : of caudal 2/9 : height of body nearly 1/3 
of the total length. 

Eyes. Diameter 1/3 of length of head : 1 diameter from end 
of snout : 1 h diameters apart. 

Snout broad, obtuse, with several open poreS on either side. 
Mouth inferior, transverse : no horny substance on the jaws, 
mandible not covered by tEe lip, a knob at the symphysis; 
Slight motion between the maxillary and intermaxillary bones. 
The posterior extremity of the maxilla extends to beneath the 
middle of the orbit. Barbels absent. 

Teeth, pharyngeal, 4, 3, 2/2, 3, 4, 

Fins. ~ Dorsal fin commences anterior to the origin of the ventral 
and extends to above the anal, its last undivided ray is osseous and 
serrated. 
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n- 

Colours. — Silvery, darkest in the upper half of the body. Yentrals 
and anal tipped with orange. 

Hah, Hill ranges near Akyab in the Tenasserim provinces ; 
two specimens obtained up to 5^ inches in length. 

B. Smooth dorsal ray, 

2. SeMIPLOTUS M’CLELLAin)II. 

Cypnnus scmiplotus, M’ClolLj lud. Gyp., pp. 274,346, pi. xuvii, fig. 2. * Cut. 
and Val., vol. xvi, p. 68. 

Semiplotus WClellcmdii, Sleeker, Afcl. loh. Gyp., p. 25. 

Sundaree and Sentoree, Assam. 

B. m. D.-^; P. 16; V. 10; A. 2/7; C. 19; 1. 27; 

X. tr. 6/5. 

Length of head 1/6 : of caudal 1/5 : height of body 4/17, 
according to a bad skin. 

Eyes. Diameters 2/7 of length of head : 1 diameter from end 
of snout, and 2 diameters apart. 

Snout thick, prominent, with a row of pores across it. 

Fins. Osseous dorsal ray, strong, smooth, its stiff portion being 
three quarters the length of the head. 

Lateral line — ^rather concave. 

Mab. Assam. 


Genas, Catea, Cuv, and Val, PI. xxi, fig. 2. 

OiBELiON, Heckel. 

Hypselobarbus, Bleeker. 

Head broad : snout with very thin integuments^ and no nj^er lip^ 
whilst iJw inferior is moderately thich^ with a continuous free posterior 
margin. The lower jaw with a moveable articulation at the symphysis^ 
but destitute of any prominent tubercle! No barbels. Gill rakers long^ 
rather strong and moderately wide apart in the adult^ hut fine and 
closely set in the immature. Eyes with free orbital margins, Fharyn^ 
geal teeth plough-shaped, 5, 3, 2/2, 3, 5. Dorsal fin rather long, without 
osseous ray, whilst it commences somewhat in advance of the ventrals : 
anal short : caudal forked. Scales of moderate site, no tiled ones 
along the base of the anal fin. Lateral line continuous to the centre of 
the base of the caudal fin. 
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Geographical distrihutio7i. This fine fish appears to be absent 
from Southern India ; commencing to be found in the Kistna at 
Masulipatara it extends to the Punjab, also the N. W. Provinces 
and throughout Bengal, Assam and Burma so far as the Pegu 
river. It is said, however, not to exist in Tenasserim. If Sykes’s 
Cypt'inus ah'aniioides is this species, it is also found in the Deccan. 

8 yno 2 >si 8 of species. 

1. Catla BucluMiani. D. ; A. g ; L. 1. 40—43 ; L. tr. ^ ; from the 
Kistna through Hindustan to Pegu in Burma* 

1. Catla Buchanani. PI. xxi, fig. 2. 

Cyprinus catlap Ilaiu. Buch., Fishes of Ganges, pp. 287, 318, 387, pi. 13 f. 81; 
McClelland, Ind. Cyp. pp. 275, 348,* Cuv. and Val. xvi, p. 433. 

Lfiuciscus catlUf Val. in Bel. Voy. Ind, Orient, p. 379, pi. 3, f. 2. 

Catla Bunkanani^ Cuv. and Val , xvii, p. 411. pi. 515; Blcoker, Verh. Bat. 
Gcu., XXV. Beng. and Hind. p. 142 ; Gunther, Catal., vii. p. 34; Day, Froo. Zool. 
Soc., 1869, p. 370. 

f Cyprinus ahramioidoSj Sykes, Trans. Zool. Soc. ii, p. 353, pi. 61, f. 2. 

ITypseloharhus (Tamhra) ahramioidcs,* Bleeker, Pro. Cyp. p. 275. 

Botchecj Telugu : Catla j Bengal. Hind, and Punj. : BarhiVy Ooriah : 
Nga-tliaing^ Burmese : Tamhra ? Hind, in Bombay : Boassa^ Hind, 
in N. W. Provinces. 

B. Ill, D P. 21, V. 9, A 3/5, C. 19, L. 1. 40-43, L. tr. 
Vort. 17/18. 

Length of head 1/5, of base of dorsal 1/5, of caudal 1/5, height of 
body 1/7, of the total length. 

Eyes. Diameter 1/3 of length of head: 2 diameters from end 
of snout : 3 diameters apart. 

Body elevated. 

Lower jaw longest, the posterior extremity of the upper jaw- 
extending to below the nostrils. In large specimens some fine 
pores on the snout. 

Teeth, pharyngeal, plough-shaped, 5, 3, 2/2, 3, 5. 

Fins. Dorsal arises rather in. advance of the ventral, caudal 
deeply lunated. Some males have the fins elongated. 

Scales. From six to six and a half rows of scales between the 
lateral lino and base of ventral fin. 


36 
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Lat^al line — complete to the centre of the base of the caudal fin; 

Colours. Greyish above, more silvery below. Fins dark coloured, 
sometimes block. The colouration varies with the season and 
locality. 

Grows to six feet in length ; is much esteemed as food when up 
to two feet long, but when larger becomes coarse. “ There is no 
species” observes McClelland ‘‘ of more importance than this in 
an economic point of view. Buchanan informs us, it is light and 
wholesome food; the head he remarks is peculiarly delicious: 
this I can also answer for, and am at a loss to know why it should 
have been so long overlooked by our epicures.” 

JTah. Hiiiddstiin and the Punjab, extending westwards to the 
Kistna and eastwards to the Pegu river. 

It resides in brackish or fresh water, and is found within tidal 
influence, but it lives and attains a great size in tanks and ponds 
quite unconnected with tides and currents, so that it is capable of 
being introduced wherever there is fresh water.” (McClelland.) 
‘‘It is a very strong active animal and often leaps over the seine of 
the fishermen, on which account when fishing for the Catla, they 
usually follow the net in canoes, and make a noise by shouting 
and splasliing with thfdr paddles.” (Ham. Buchanan.) It is said 
never to take a bait, but as it rises at natural flies, it could pro- 
bably be taken with artificial ones. 

At Coconada exists a moderately sized tank of fresh water fed 
from the irrigation canal ; this had not been netted for throe years ; 
at one haul 27 large fishes of this species were captured varying 
in size from 5 to 9 lb. each, and those were irrespective of a very 
large quantity of smaller fislies and younger ones of ^his sort. 
There is perhaps no carp more adaj>ted for introducing into the 
Cauvery, as it could ca.sily be sent from Masulijiatam by steamer 
to Madras and from thence by rail to the railway station on the 
Madras side of Trichinopoly, and there turned direct into the 
Cauvery river. It is largely employed for stocking tanks, as at 
two years old it grows to about 10 lb. in weight. 
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Genua, Mola, Reckel, Pl.*xxi, fig. 3. 

Thynnichthyaj pt., Bleeker. 

Amhlypharyngodon, pt., Bleeker. 

Brachygramma^ pt. Day. 

Paeudohranchim present. Abdomen rounded. Head compressed : in^ 
teguments over snout thin : upper lip absent : only a short labial fold on 
the side of the mandible. Mouth rather wide^ antero-lateral^ with the 
lower jaw somewhat prominent. No barbels. Gill rakers very short or 
absent. Byes in the middle of the depth of the head^ and without any 
adipose membrane. Pharyngeal teeth molar-form^ close together^ 5, 3 
or 4, 2 or 3/2 or 3, 4 or 3, 5 ; or 5 or 3, 2 or 3 or 4, 2 or 1/1 or 2, 4 
or 3 or 2, 3 or 5 . Dorsal fin short without osseous ray^ commencing 
nearly opposite the ventrals : anal short. Scales small. Lateral line 
complete^ running to the centre of the base of the caudal fin^ (Thynnich- 
thys Bleeker) ; or incomplete i^Amblypharyngodon^ Bleeker). Intestinal 
tract narrow^ and with numerous convolutions. 

Geographical distribution. Throughout the continent of India, 
Burma and East Indian Archipelago. 

Synopsis of species. 

A. Lateral line, complete, {ThynnicMhys,) 

1. Mola harengula, D. 3/9. A 3/5. L. r. 120. L. tr. 22/25. Kistna and 
Qodavery. 

B. Lateral line incomplete. {Aniblypharyngodon ) 

2. Mola BuchotAiani, D. 2/8. A. 2/5. L. I. 55-75. Dorsal arises opposite inner 
ventral ray. Orissa through Bengal to Burma, 

3. Mola melettinus, D. 2/8. A. 2/5. L. 1. 50-57. Dorsal arises beliind the 
ventrals. Bouthern India. 

4. Mola Atkinsonii, D. 3/5. A. 2/5. L. 1. 55. Body deep, nearly 1/3 of the 
total length. Burma. 

A. Lateral line complete^ {Thynnichthys.) 

1. Mola {ThynnicMhys) nARENGULA, pi. xxi, fig. 3. 

LeuHscus has'cngula, Ouv. and Val., xvii, p, 303, pi. 600. 

Kala-tala and Ahku-chappah^ Tel. 

B. III. D. 3/9, P. 19, V. 9, A. 3/5, C. 19, L. r. 120, L. tr. 22/25. 

Length of head 1/1: of caudal 1/4: height of body 1/4: of 
dorsal fiu 1/5 of the total length. 
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Eyes. Diameter 1/3 of length of head: 1} diameters from end 
of snout : diameters apart. 

A small tubercle above symphysis of the lower jaw. 

Teeth pharjTigeal, — 4, 4, 3/3, 4, 4, the crowns somewhat resem- 
bling the inferior surface of a grain of wheat. 

Fins. Dorsal commences above the ventral and slightly nearer 
the snout than the base of the caudal, which latter is forked and 
its lower lobe the longest. 

Scales. Seventeen rows between the lateral line and the base 
of the ventral fin. 

Colours, Silvery, head purplish. 

Hah. Godavery and Kistna rivers, where it attains above a 
foot in length ; it also breeds in tanks. 

B. Lateral line incomplete. {Amhlypharyngodon.') 

2. Mola (^Amhlypharyngodon) Buchanani. 

Cijprinus mola. Ham. Bach., pp. 334, 392, pi. 38, f. 92 j* Cuv. and Val., xvi, 
p. 440. 

Leticiscus mola, McClelland, Ind. Cypr., pp. 293, 407 5 Blocker, Ycrli. But. 
Gen., Bcng. en Hind., p. 140. 

Leucisciis pelhicidus, McClelland, 1. c. pp. 293, 408. 

Mola Buchanani, Blyth, J. A. S. of Beng. ISfiO, p. 164. 

Leuciscus microlepis, Bleeker, Vcrh. But. Gen., xxv, Bcng. en Hind. p. 141. 
RhoO.eus macrocephalus ? Jordon, M. J. L. &. S. 1849, p. 324. 4 

Amhhjpharijngodon mola, Bleeker, Prod. Cyp. p. 409 ; Giinthor, Catal. vii, 
p. 202. 

Amhlypharyngodon microlepis, Bleeker, 1. o. p. 409, 

Amhlypharyngocljon pcllucidus, pt. Giinther, 1. c. p. 202. 

Talla-maya^ Tel. : Morara^ Ooriah : Moaliy Assam : MuJeniy Puiij. : 
Kga-heh-hyoo and Nga-zen-zap, Burmese. 

B. III. D. 2/8, P. 15, Y, 9, A. 2/5, 0. 19, L. 1, 55-75, 
L. tr. 25/28. 

Length of head from 1/4 to 2/9 : height of body from 1/4 to 1/5 
of the total length ; but the relative proportions vary much in 
different localities. 

Fins, The origin of the dorsal arises in a lino with the inner 
ventral ray. 

Scales. The numbers are subject to a wide variation. 
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Colours. A silvery band along tlie middle of the side. 

3ah. Orissa, Bengal, N. W. Provinces, Punjab, Assam, and 
Burma, rarely attaining above 4 inches in length. 

3. Mola {Anibhjpharyngodon) melettinus. 

Leuciscus melcttinus, Cuv. and Val., XVTT, p. 301, pi. 501. 

? „ sandkhol and cMtid, Sykes, T. Z. S. ii, p. 363. 

Rhodens Indicus, Jcrdon M, J. L. and S., 1819, p. 321. 

Brachyymmma Jerdoni, Day, Proc. Zool. Soc. 1865, p. 304. 

Amhlypharyngodon Jerdoni, Day, Fishes of Malabar, p. 217, pi. 17, f. 1. 

„ melettinus, Gunther, Catal. vii, p. 202. 

TTiimloo, Mai. ; OolareCy Tam. ; Kali-korofi^ Hind. ; Paraga^ Can. 
M'uchii^ Pnnj. 

B. m. D P. 15, V. 9, C. 19, L. 1 . 50-57. 

7 o 

Length of head 1/5 : of caudal 1/5 : height of body 1/4 of 
the total length. 

Fins. Tlie origin of tho dorsal is behind tlio root of the ventral. 
Colour. A silvery band along the side. 

l£ah. Southern India and the Western coast, rarely reaching 
4 inches in length. 


V ^ 4. Mola ( AmUlypharyngodon) Atkixsoxii. 

Mola Atkinsonii, Blyth, J. A. S. of Bong., 1861, p. 161. 

Nga-pan-ma Bufteso. 

B. Ill, D. 3/5, P. 15, V. 9, A. 2/5, C. 19, L. 1, 55, L. tr. 11/11. 

Length of head 1/4 : of caudal 1/5 : height of body nearly 1/3 of 
tho total length. 

Eyes. 1 diameter from end of snout. 

Fins. Dorsal commences midway between the anterior margin 
of the orbit and tho base of the caudal fin. 

Lateral line — ceases after 19 scales, there are six rows between 
it and the base of tho ventral fin. 

Mai. Burma, This is tho deepest and largest of tho species of 
this genus which have an incomplete lateral line. 11^ is frequently 
obtained 6 inches in length. 
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Genm. — Barbus, Cm. and Val. PI. xxi. figs. 4-6. ^ 

pt. Ham. Buch. 

Laleoharhis^ Varicorhimis, pt. Riipp. 

Systomiis^ pt. McClell. 

Capo'eta, sp. Cuv. and Val. 

Pseudolarhus^ Biolz. 

Lucioharhus^ Heckel. 

Cheiloharhus, sp. Sniitli. 

Balantiocheihis^ Hemiharhns, CycloclieilicMhjs^ Siaja, Anematich- 
thy By Hypsehharlus, GonoproktopteruSy Gnathopogony Uampalay sp, 
Blocker. 

PnteromiHSy sp. Cope. 

Mouth arehedy jaws cloaely invoBted hy the lip^ which may have lea~ 
thcry lohesy hut no inner fold or horny covering, Barheh four {Barhodesy 
Bleeker ) : or two (CapoiUay Cuv. and Val.): or none (jPuntiuSy 
H. Buell.). Eyes without adipose lids. Pharyngeal teeth 5 or 4, 3 or 4, 2 
or 3/2 or 3, 3 or 4, 4 or 5. Dorsal Jin rather shorty its last undivided 
ray heing either ossified and serrated or entire, or articulated and not 
osseous; it commences nearly opposite the root of the ventrals : anal 
rather short, in some species its second ray ossified. Scales large, of 
moderate or small size : anal scales not enlarged. Lateral line complete, 
or incomplete, whcyi the former continued to opposite the centre of the 
lase of the caudal fin. 

This most oxtonsivo genus has been subdivided by various 
authors into numerous genera and sub-genera, bl^passing gradually 
one into another, they have in the majority of instances failed to be 
permanently aeeeijted. The throe sub-genera of those with 4, 2, or 
0 barbels is useful and apparently correct, for the occasional abnormal 
absence of one or more of these apiiendages in fish which are so ex- 
tensively kept in an artificial state in tanks, does not appear suj0B.ciont 
reason why such natural subdivisions should bo excluded from 
ichthyological systems. It is likewise remarkable that nearly 
aU forming the sub-genus Barbodes, provided they are soberly 
coloured, and either have or are deficient in the lateral blotch, 
grow to a large size : the brilliant coloured ones are mostly 
residents of mountain streams, or of rivers contiguous to hills and 
they are generally small. Those of the sub-genus, Capo'eta, 
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^evor grow to the size attained by the Barhodea : some, more 
especially when residing in mountain streams, have a vivid coloura- 
tion. The species of the sub-genus Buntius are mostly of small size, 
whilst a few are brilliantly coloured. Amongst these sub-genera a 
most natural subdivision aj)pears to be into those with the last 
undivided dorsal ray osseous and serrated or smooth, or others 
in which the bony element is absent : whilst even further sub- 
divisions, are easily made, if desired, into whether the fin rays are 
elongated, and the lateral line is comxdote or incomplete. 

Geographical distribution. Kepresoutatives of this genus exist in 
most, if not all, Indian and Burmese rivers and tanks, the larger 
species being generally termed Mahseors. Some attain an enormous 
size as 90 lb. and upwards, these are more residents in rivers along 
the bases of hills or large rapids, but a few have even a more 
extended range. In an economic point of view, this genus is 
very valuable as food, whilst owing to the extensive range of 
some, it appears, that considerable variations occur which havo 
boon defined as separate species. 

Synopsis of Species. 

A. With four harheh^ (Barhodes.) 
a. Last imdivided dorsal ray^ osseom and serrated, 

1. Jiarhus chaguniOf D. 3/8. A. 3/5. L. 1. 4-1-17. Pores on snout and head. 
Colours uuiform. Orissa, Bengal and Behar. 

2* Barbus clavatus, D. 11. A. 8. L. 1. 42. Pores on snout. Colours uniform, 
Sikkim. 

3. Barbus immaciiKkus, D. 3/8. A. 3/5. L. 1. 82-33. No pores on snout. 
Colours uuiform, Bengal, Assam, Sikkim, N. W. Vrovinces, 

4. Barbus sarana, D. ^ A. 3/5. L, 1. 29-31. Colours uniform. Caudal 

stained in Burma. India, Ceylon and Burma. 

5. Barbus jpinnaivratus, D. 3/8. A, 2/6. L. 1. 27-29. A black lateral blotch, 
fins orange. Indus, Bombay, Kurnool, Malabar. 

6. Ba/rhus pleu/roteenia, D. 3/8. A. 2/6. L. 1. 28. A black band from eyo to 
middle of tail. Ceylon. 

7. Barbus goniosoma, D. 3/8. A. 2/5. L. 1. 24. Serrated dorsal ray weak. 
Colours uniform. Mergui. 

Barbus roseipinniB, D. 3/8. A. 2/5. L, 1. 22. Caudal, anal and ventrals 
red; Pondichonry. 

9,* Barbus rodactylus. Fins rod. Assam, • 



288 


F. Day — Monograph of Indian CypriniAa^, [No. 3, 


h. Last undivided dorsal ray, osseous and entire, 

10. Barbus duhius, D. 4/9. A. 2/5. L. 1.42. No pores on snout. 5 rows 
of scales between 1. 1. and base of ventral fin. Dorsal spine strong. Madras. 


2 g 

11. Barbus Mysorensis, D. 4/9. A. — p— . L 1. 40. Dorsal spine strong, 3 rows 
of sculcs, between 1. 1. and base of ventral fin. Mysore, Madras, and Western 
coast. 


12. Barbus Carnaiicns, D. 4/8. A. 


2—3 


■. L. 1. 30-32. Dorsal spine strong. 


2} rows of scales between 1. 1 mid base of ventral fin. Madras and Western coast, 

13. Barbus Jerdmii, D. 3/9. A. 3/5. L. 1. 28. Dorsal spino weak, 4 rows of 
scales between 1. 1. and ba.se of ventral fin. Canara, 


3 4 2 

14. Barbtis hcmsticlins, D. A. L. 1. 25-27. Dorsal spine strong. 

9. G— 6 

2.J rows of scales between 1. 1. and base of ventral fin. Uimalayas, Cashmere, 

Sinki)lL. 

3 2-3 

15. Barbus mosal, D. A. — . L. 1. 25-27. Dorsal spine strong, no lobed 

9 5 


lips, rows of scales between 1. 1. and base of ventral fin, Hilly regions of 
India, 

16. Barbus tor, D. 3/9. A. 2/5. L. 1. 23-27. Dorsal spino strong. Upper 
jaw longest, lips lobed, 2J rows of scales between 1, 1. and base of ventral fin, 
Bapid.s throughout hidia. 

17. 1iarhu,s sojihore, D. 3/9. A. 2/5. L. 1. 25. Dorsal spino weak, 2] rows 
of scales bcjtween 1. 1. and base of ventral fin. Bengal. 

18. Barbus imioniinatas, D. 3/9. A. 2/5. D. 1. 21. Dorsal spino weak, 3 
rows of scales between 1. 1 and base of ventral fin. Cughyn. 

19. Barbus KeiJli, D. 4/9. A. 3/5. L. 1. 21-26. Dorsal spine weak. 4^ rows 
of scales between 1. 1. and base of ventral fin. Kurnool in Madras. 

20. Barbus coivprcssus, D. 3/9. A. 3/5. D. 1. 22. J^sal spino weak. 3^ 
rows of scales between 1. 1. and base of ventral fin. Cash mere ? 

21. Barbus niifropiogon, D. 2/8. A. 3/5. L. 1. 38. Dorsal spine weak. 2^ 
rows of scales between 1. 1. and base of ventral fin. Assam ? 

3-4 ^ 

22. Barbus chilinoides, D. -y A. 2/5. L. 1. 32-85. Dorsal spino strong. 
3 rows of scales between 1. 1. and base of ventral fin. Ganges and llimahjas. 

23. Barbus Strachryi, D. 2/9. A. 2/5. L. 1. 23. Dorsal spine strong. 21 rows 
of scales betw^een 1, 1. and baso of ventral fin. Tcnasscrim and Burma. 


c. No osseous dorsal ray. 

24. Barbus pulchellus, D. 4/9. A. 3/6. L. 1. 30. 4 rows of scales botvv^n 
1. 1. and baso of ventral fins, npper half of body, dark coloured. Canara, 

25. * liarbuf spinulosus, D. 3/9. A. 2/5, L. 1. 32. Sikkim. 
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m 26, Barhua Btevmaonii^ D. 3/9. A. 3/5. L. 1. 27, 2i rows of scales between 
1. 1. and base of Tentred fin. 

27. Bwfbvs Blythii, D. 8/9. A. 8/5. L, 1. 22. 2^ rows of scales between 
1. 1. and base of ventral fin. Tmasserim, 

. 28. Barbus melanampyx, D. 8/8, A. 2/5 L, 1. 20, 2 rows of scales between 
1. 1. and base of ventral fin. Ked with throe vertical black bands. Bivers 
along Western Qhauts. 

B. With two barbels {Capoeta). 

a. With osseous serrated dorsal ray, 

29. Barbus hampah D. 4/8. A. 2/6, L. 1. 26, 3t rows of scales between 1. 1. 
and base of ventrid. Tavoy, 

b. Osseous dorsal ray^ entire, 

3—4 

30. Barbus dorsalist D. — — . A. 3/5, L. 1. 24. Dorsal ray moderately strong, 

o 

2i rows of scales between 1. 1. and base of ventral fin. Madras and Ceylon, 

31. Barbus chola, D. 3/8. A. 2/5, Ij. 1. 26. Dorsal ray moderately strong, 
3 to 3^ rows of scales between lateral line and base of ventral fin. India and 
Burma, 

2 3 

32. Barbus amphihius. D. — - — . A. 2/5. L. 1. 23. Dorsal ray feeble, 2 rows of 

o 

scales between 1. 1. iind base of ventral fin. Western coast of India, 

33. Barbus pairah, D. 3/8 A. 3/5 L. 1. 25. Dorsal ray moderately strong. 
Southern India, 

84. Barbus titius, D. 3/8.« L. 1. 25, complcto. Two black spots. Bengal 
and N. W, Provinces, 

85. Barbus thermalis, D. 3/8. A. 3/5. L. 1. 25. incomplcto. Dorsal ray 
moderately strong, 3^ rows of scales between 1. 1. and base of ventral fin. Mym 
sore, Ceylon, Cachar, ^ 

36. Barbus lepidus. D. 3/8 A. 2/5 L. 1. 21 . Dorsal ray feeble, the divided 
rays elongate, 2 rows of scales between 1. 1. and base of ventral fin. Southern 
India and Ceylon. 

c. * No osseous dorsal ray. 

3-4 

87. Barbus kolus,J). — . A. 3/5. L. 1. 40—42 ; 4 rows of scales between 1. 1. 
and,base of ventral fin. Dcccan, also Kistua Hver. 

38. Barbus cumiuca. D. 3/8. A. 3/5. L. 1. 42. L. tr. 18. Soutliein India. 

2—3 * 

39. Barbus Denisonii. D. A. 3/5. L. 1. 28, 2 rows of scales between it 

o 

and ventral fin. Body longitudinally banded. Hill ranges of Travomcore. 

40. Ba/rhus amilms, D. 3/8. A. 2/5. L. 1. 23. L. 1. concave. Body vertdoally 
banded. Western Qhauts. 

41. Barbus P%iclielli, D. 2/7. A. 3/5. L. 1. 24. Mysore. 


37 
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C. Without harleh (Puntius), 
a. With ooseoua oerrated dorsal ray, 

42. Barbus agpogon, D. 4/8. L. 1. S6, complete ; 4 to 4^ rows of scales 
between 1. 1. and Tentral fin. Each scale with a dark base. Burma, 

43. Barbus amhcusis, D. 8/8. L. 1. 36, incomplete, 6 rows of scales between 
it and ventral fin. Uniform. Continent of India, 

44. Barbus conchowius, D. 3/8. L. 1. 26, incomplete, 4^ rows of scales be- 
tween it and ventral fin. A black spot on side over anal fin. Bengal and 
Behar, 

45. Barbus gelius, D. 3/8. L. 1. 25, incomplete, black band over tail, a 
black spot across the bases of the first 6 dorsal rays, and another over base of 
anal. Orissa and Bengal. 

46. Barbus ticto, D. 3/8. L. 1. 23, incomplete. Two black spots, one at 
commencement of lateral line, another at the side of the tail. Througlwut 
India, except Malabar coast, 

47. Barbus pvnctatus, D. 3/8. L. 1. 23, complete. Two black spots, one 
below the commencement of lateral line, tbe other near its termination. Mala^ 
bar coast. 

2-3 

48. Barbus phutunio, U. L. 1. 20 — 23, incomplete* Four vertical 

8 . 

black bauds on a brown body, and a dark one down the centre of the dorsal fin. 
Bengal, Orissa and Ceylon. 

48. Barbus nigrofasciatus, D. 3/8. L. L 20, c^plete. Throe vertical black 
bands on body. Southern Ceylon. 

50. Barbus guganio, D. 2/8. L. 1. incomplete. Bengal and Assam, 

51. Barbus Stoliczkanus, D. 2/8. L. 1. 25, complete. Two black marks on 

lateral line. Eastern Burma. ^ 

52. Barbus pyrrhopterus, D. 2/7. L. 1. 22-24, complete. A dark spot near 

posterior end of the lateral line. * 

h. Osseous dorsal ray, entire. / 

53. Barbus stigma^ D. 3/8. L. 1. 25, complete. A dark mark near the 
posterior extremity of the lateral line, another across the base of the middle 
dorsal rays. Throughout India and Burma. 

54^ Barbus chrysopterus, B. 3/8. L. 1. 23, complete. Fins black tipped. 
N, InMa, # 

55. Barbus unimaculatus, D, 3/8. L. 1. 24, incomplete. A black mark at 
the base of each dorsal ray. Tenasseri/tn Provinces. 

56. Barbus filamentosus, D. 3/8. L. 1. 21, complete. Branched dorsal rays 
elongated. A black mark near posteHor end of lateral line, and each oandal 
lobe with a black extremity. Malabar coast and Southern India. 
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67. Bwrlus terio, D. 8/8. L. L 21, iscomplete. A black mark od side above 
the anal fin, somethnes continned by a band to the oandai, a aeoond indistiiiot 
one under posterior end of dorsal. Orissa <md Bengali 

68. * Barbus DuvauceVU, D. 2/8. L. 1. 27, complete. A black spot near the 

posterior end of the lateral line. Bengal. * 

69. Bcurhus vittatvs, D. 2/8. L. 1. 20 — 22, incomplete. Four black spots on 
the side, and a black streak down the dorsal fin. Malalwr and Mysore. 

e. Without osseous dorsal ra/y. 

60. Barhus Pimjauhensis, D. 3/8. L. 1. 43, incomplete. A silvery band along 
the side, a black spot at base of caudal, and two first dorsal rays black. Lahore 
in the Pimjdh, 

61. Barhus cosuaiis, D. 3/8. L. 1. 22, incomplete. Uniform, a dark spot across 
the middle of the anterior anal rays. Bengal, 

62. * Barhus presbyter^ D. 11. A. 7. L. 1. 26. Uniform. Bomhay. 

68. Barhus pmiUo, D. 3/8. L. 1. 23, incomplete. A black band encircles the 
free portion of the tail. Bengal and Bvrma, 

A. With four harhelsj {Barbodes), 
a. Last undivided dorsal ray^ osseous and serrated. 

1. Babbits (BarhodesJ CHAoimio. 

Cyprinus chagunio, Ham. Buch., Fishes of Ganges, pp. 295, 387. 

Bohita chagwnio* Cuv. and Val., xvi, p. 257. 

Barhus chagvnio, McGlellahd, Ind. Cyp., pp. 272, 341 ; Day, Proo. Zool, Soo. 
1869, p. 373. 

„ spilopholis^ McClell., 1. o., pp. 272, 341, pi. 39, f. 4 ; *Cuv. and Val, 
zvi, p. 171 ; Gunther, Gatal. vii, p. 96. 

„ Boanam^ Gunther, Gatal. vii, p. 96. 

Jerruah, Beng. Chayuni, Behar. 

B. ni, D. 3/8. P. 15. V. 9. A. 3/5. 0. 19. L. 1. 44—47. 
L.tr. 11/11. 

Length of head 1/5, of caudal 1/5, height of body 2/9 of the 
total length. 

Eyes. Diameter 1/4 of length of head, 1^ diameters from end 
of snout, 1^ diameters apart. • 

Suborbital region, cheeks and anterior superior margin of the 
orbit usually covered with numerous pores. Barbels dightly 
longer than the orbit. Mouth somewhat inferior but directed 
forwards. 
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Fins. Dorsal commences midway between the end of the snout 
and the base of the caudal fin, its last undivided ray is osseous, 
strong, with coarse teeth : the last few anal rays sometimes elon- 
gated, fP. apilophoUaJ, 

Lateral line, — complete, with from five and a half to six and 
a half rows of scales between it and the base of the ventral fin. 

Colours. Uniform silvery, with a pinkish tinge, the scales 
towards tlie back sometimes being darkest at their bases. 

McClelland considered Barhus ehagunio and B. spilopholia merely 
as varieties of the same species, slightly differing in colour 
and also in the elongation of some of the last anal rays, and 
having seen specimens of the latter and many of the former, 
I certainly think him to be correct. I have taken both also at 
DeDii. 

Hah. From Orissa throughout Bengal, Behar and North-West 
Provinces to the Punjab, but apparently not extending into Madras 
or Burma. It attains a foot and a half in length. 

Hamilton Buchanan has left amongst his drawings an excellent 
representation of this fish. 


2. ♦Baebus (BarhodesJ clavatus. 

McClelland, Calc. Jonm. Nat. hist. 1845, p. 280, pi. 21, f. 2 ; *Gunthor, 
Catal. vii. p. 97. 

B. m. D. 11. A. 8. L. 1. 42. 

Height of body more than the length of the head, and contained 
4/15 in the total length without the caudal fin. 

Eyes. Midway between snout and opercle. 

Snout covered with small thorny tubercleif. Barbels well de- 
veloped, and equal in. length. 

Fins. Osseous dorsal ray, strong, serrated, and as high as the 
body, none of the anal rays prolonged. 

Scales. Eleven and a half rows between the base of the ventral 
and the dorsal. 

Colours. Uniform silvery. 

Hah. Sikkim. Perhaps a variety of the l^st species. 



8. Barbtts fSarlodeBj immaoulatus. 

Bystomui immaculatus, McGlell., Ind. Gyp., pp. 284, 380, pi. 44, f. 5. 

„ chrysosomus, McGlell., 1. o. pp. 284, *Gav. and Yal. zvi, p. 409. 

Cyprinus W ClelUmM, Guv. and Val., zvi, p. 390. 

Barbus DuvauceUiy Guv. and Val., zvi p. 167. 

„ immaculatusy Giinther, Gatal. vii, p. 113. 

B. in. D. 3/8. 15. V. 9. A. 3/5. C. 19. L. 1 . 32-33. L. fr. 6/6. 

Length of head 1/5, of caudal 1/5, height of body 3/10 of the 
total length. 

Eyes. Diameter 1/4 of length of head, 1 diameter from end of 
snout. • 

Profile of back elevated. Barbels short. 

Fins. Osseous dorsal ray of moderate strength, finely serrated 
posteriorly and its stiff portion being two-thirds as long as the 
head ; the origin of the fin is midway between the end of the 
snout and the base of the caudal. 

Scales. Four rows between the lateral line and the base of the 
ventral. 

Colours. Greenish above, becoming white beneath ; fins pale, 
opercles tinged with red. 

Hah, Bengal, Assam, Sikkim and the N, W. Provinces. It is 
very closely allied to the B, sarana^ H. B. McClelland appeared to 
consider it a variety, and he was probably correct, but more speci- 
mens are required for comparison. 

i 

4. Baubus (BarhodesJ sarana. 

Ktinnamooj haJioo and Icadoon, Bussell, Fish. Vizag. ii, pp. 82, 83, pi. 204. 

Cyprinus sa/rana, Horn. Buch., Fish. Ganges, pp. 307, 388. 

Barbus sarana and deliciosus, MoClell., Ind. Gyp. pp. 272, 340, 341, pi. 39. 
f. 3 ; *0uv. and Val. zvi, p. 172. 

„ kahuSy *Guv. and Val., zvi, p. 163. 

„ ga/rdonidesy Guv. and Vaf., zvi, p. 166, pi. 466 ; Bleeker, Verb. Bat. 
Gen. Ned. Ind., zzv, p. 126 ; **Jerd3n, H. J. L. and S., 1849, p. 313. 

„ chrysopomay Guv. and Val. zvi,p. 166, pi. 466 ; Day, Fishes Malabar, 
p. 208 ; Gunther Gatal. vii, p. 113. 

„ suhnasutusf Guv. and Val., zvi, p. 164 ; *Jerdon M. J. L. and S. 
1849, p. 813. 
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Barbus gibhosus, Cav. and tyi, p. 155 ; *Jerdon, M. J. L. and S. 1849, 
p. 813. 

„ ruhripvnnis. Cay. and Yal., xvi, p. 194 ; Sleeker, Nat. Tjd. Ned, Ind. 
ix, p. 193 ; Gunther, Oatal. vii, p. 116. 

„ otyhoides, Cav. et Val., xvi, p. 193. 

„ saramanella, Bloekor, Yerh. Bat. Gen. zxiii, Oost— Java, p, 16. 

Funtius (Barhodes) rubripinna, Bleeker, Prod. Cyp., p. 338, and Atl, Ich. 
Cyp. p. 100, t. 33, f. 3. 

Systomus cl^ysopoma, Jerdon, M. J. L. and S. 1849, p. 314. 

Barbus sarana, Cuv. and Yal., xvi. p. 151 ; Jerdon, M. J. L. and S. 1849, 
p. 312 ; Gunther, Gatal. vii, p. 121 ; Day, Proo. Zool. Soc. 1869, p. 374. 

Bot/rbus caudimarginatus, Blyth, J. A. S. of B. 1860, p. 167. 

Funtius chrysopomaj Bleeker, Gobit. et Gyprin. Ceylon, in Mem. Soo. Harl. 

1864, p. 16, t. 3, f. 1. 

„ sarana, Stein., Sitz. Ak. Wise. Wien. Ivi. 

Barbus spilurus, Gunther, Gatal. vii, p. 114. 

Mufiduttee^ Mai. ; Pungella^ Tamil. ; Giddi Icaoli^ Durhie and Potahy 
Hind. ; Oid~pakJce^ Can. ; Kannahu^ Tel. ; Sarana, Ooriah and Beng. 
Jundoorij Pnnj.; Nga-khon-mah~gyee dkwA Nga~chong, Burmese. 

B. m, D. P. 15. v. 9. A. I-. 0. 19. L. 1. 29—31. L. tr. . 

8 o 54 

Length of head 1/5, of caudal 1/5, height of body 2/7 of the 
total length. 

Eyes. Diameter in the immature 2/7, in the adult 1/4 of the 
length of head, from 1 to 1 J diameters from end of snout, 2 dia- 
meters apart. 

A considerable rise to the base of the dorsal fin : body com- 
pressed. Head moderately broad, with the interorbital space con- 
vex. Barbels about as long as the eye. 

Fins. Origin of dorsal nearly opposite vehtrals, and midway 
between the end of snout and base of caudal ; its last undivided 
ray osseous and serrated posteriorly, the strength of which varies 
with age and sex, its osseous portion is two-thirds as long as the 
head, but subject to slight variatioi^ either way. 

Scales. There are from three to three and a half rows between 
the lateral line and the base of the ventral fin. 

Colours. These v^ considerably; in some, more especially 
when not in the breeding season, they are uniform with or with- 
out a lateral blotch on the side of the tail generally darkest in the 
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uumature. Occasionally, more especially amongst tiie young and 
breeding fish, each scale has a darkish base, which in Burma be- 
comes almost black, as are also the lateral margins of the caudid 
fin : whilst some have a dark mark over the shoulder behind the 
opercles. 

In one female specimen at Trichinopoly I found about 410,745 
eggs. 

Hah, This fish has a very extensive range, being found through- 
out India, Burma and Ceylon. In this extensive district, and 
subject to domestication, variations to a slight extent are percepti- 
ble, but not I think suificient to form species, any more than are 
the varieties of the gold carp. But tliis is a matter of individual 
opinion, apparently not shared in by Bleeker or Dr. Giinther. How- 
ever I have personally examined at tlie British Museum the 
following specimens and the ’foregoing is the conclusion arrived at : 
The specimen of B, ruhripinnk^ C. V., received from Bleeker is 
identical with the variety termed R, caudimarginatus, Blyth. The 
B. spilurus^ Giinther, from Ceylon has the head a little sharper 
than other specimens and the barbels a trifle longer.* I possess 
specimens from Malabar on the Western coast of India, to almost 
the extreme limits of British Burma, and from the intermediate 
districts, in all of which i)laces this fish, which grows to upwards 
of two feet in length, is highly esteemed as food, and much 
employed for stocking tanks. 

5 Barbus {Barhodes) pinnauratus. 

P Barbus PoVydori, Cuv. & Val, xvi, p. 170 ;* Gunthor, Gatal., vii., p. 122. 

Cyclocheilichthys pinnauratus. Day, Proc. Zool. Soo. 1865, p. 300. 

PwiUus piimav/ratusj^aj, Fish. Malabar, p. 209. pi. 16, f. 2. 

Bcwbus pirmauratus* Giinther, Catal, vii, p. 114. 

,, Ruselliii Gunther, Catal., vii, p. 121. 

B. III. D. 3/8. P. 17. V. 9. A. 2/6. C. 21. L. 1. 27-29. L. tr. 6/5. 

Length of head above 1/4, of caudal 1/4, height of body 1/3 
of the total length. 

Eyes. Diameter 1/4 of length of head, 1 diameter from end of 
snout : upwards of 1 diameter apart. 

* Bussell described and figured the B, sa/mna ; his other two species are 
doubtless identical, the first from a tank near Tartoor, the other from the 
Ankapilly tank. 
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Body compressed, dorsal profile elevated. Rostral barbels not 
so long as maxillary which nearly equal one diameter of the 
orbit. 

Pins. Dorsal commences midway between the end of the snout 
and the base of the caudal, its last undivided ray being osseous, 
strong, finely serrated posteriorly with its stiff portion as long 
as the head without the snout. 

Lateral line — complete. 

Scales. 3^ rows between lateral lino and base of ventral tin. 

Colour. Silvery with a dark spot on the 24ih to 28th suales of 
the lateral line. Opercles and fins orange exeei)t the caudal which 
is stained darkish at its margin. 

Hah. Indus, Kurnool, and Malabar. It appears to be a small 
species, the largest I have taken was 5 iiiclies in length'. 

a 

6. Babbits {Barhodea) PLEUROTiExiA. 

Puntius (Barhodes) plexirotcenia, Bleekor, Cobit. et Cypr. Ceylon, in Nut, 
Verb. Uoll. Maatsch. Ilarl. 1864v p. 13, t. 8, f. 2. 

Barhxis Giiuther, Catal., vii, p. 120. 

B. III. D. 3/8. P. 14. V. 9. A 3/5. C. 19. L. L 28. L. tr. 5/4^. 

Length of head about 1/5 (4/21), of caudal 1/5, height of body 
1/4, of dorsal fin 2/9 of the total length. 

Eyes. Diameter 2/7 of length of head, IJ diameters from end 
of snout, and slightly more apart. 

Body compressed and elevated : upper jaw slightly the longest. 

Barbels somewhat longer than the orbit. 

Pins. Dorsal commences over the ventral, and midway between 
the end of the snout and the base of the caudal ; its last imdivided 
ray is osseous, very strong, serrated posteriorly, and as long as 
the head, the upper margin of the fin concave ; caudal forked. 

Lateral line — complete^ rows of scales between it and the 

root of the ventral. 

Colour. A black band extends from the eye to the termination 
of the central caudal rays. 

Ilab. Ceylon. 
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7. * Barbus {Barlodea) goniosoma. 

Pimtiua (Bwrhodes) gomosoma, Bleeker, Prod. Cyp., p. 349^ and Atl. lob. Gyp. 
p. 105, t. 81, f. 1. 

Barbus goniosoma, Gunther, Gatal. vii, p. 124. 

B. m. D. 3/8. P. 15. V. 8. A. 2/5. C. 19. L. 1. 24. L. tr. 4^/4^. 

Length of head nearly 1/5, of caudal 2/11, height of body 
nearly 1/3, of dorsal fin 1/5 of the total length. 

Eyes. Diameter 2/7 of length of head, IJ^ diameters &om end 
of snout, and the same distance apart. 

Body rather elevated to the base of dorsal fin, whilst it is 
strongly compressed. 

Eostral barbels extend to below the middle of the eye ; the 
maxillary ones to opposite the posterior margin of the orbit. 

Fins. Dorsal commences slightly posterior to the ventrals, and 
midway between the anterior margin of the orbit and the base of 
the caudal ; its spine is osseous, strong, as long as the head without 
tho snout, and finely serrated posteriorly in its whole extent; 
the divided rays are longer than tho osseous ones. Caudal forked, 
tho lower lobe tho longest. 

Lateral lino. 2^ to 3^ rows botwoon it and the base of the 
ventral fin. 

Colour. Silvery, fins orange. 

Ilab. Mergui to Sumatra. I have obtained specimens at tho 
first place U];) to 6 inches in length. 

8. * Barbus {Barhodes) roseipinnis. 

Barbus roseipinnis, Cuv. and Val. xvi, p. 169. 

B. III. D, 3/8. A. 2/5. C. 20. L. 1. 22. 

Dorsal profile elevated. 

Eyes large : four barbels. 

Fins. Dorsal with its last undivided ray osseous, of moderate 
length and serrated. 

Colour. Silvery : ventral, anal and caudal fins reddish, the 
lower border of the last tinged with 

Hah. Pondicherry, from whence M. Belanger brought speci- 
mens 4J inches in length. It would bo worth while re-examining 

38 
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tho topical specimens, should they still exist. I have been at 
Pondicherry and collected as many species of fresh water fish as 
I was able, but could onl}’^ find one Barhm {Barhodcs)^ and that 
was mrwia of which roseipinnis may possibly be a variety. 

9. * Barbus (Barhodcs) rodactylus. 

Barhus vododylus^ McCloll.,Iiicl. Cyp. pp. 273 ; *Ciiv. & Val. xvi, p. 173, 
Four barbels. • 

Fins. Dorsal ray serrated, ten rays in the fin. 

Colour. Fins red and orange, except tho dorsal and upper 
lobe of the caudal.” 

Ilah. Lower Assam. LTsual size about five inches in length. 


b. Last undivided ray^ osseous a7id entire. 

10. Barbus (Barhodes) dubius. 

Pwitnis {Barlodcs) dvhiuSf Day, Proc. Zool, Soo. 1867, p. 291. 

Barhus dahius, *Giiiitliev, Catul. vii, p. 127. 

B. m. D. 4/9. P. 17. V. 9. A, 2/5. L. 1. 42. L. tr. 9/7. 

Length of head nearly 1/5, of caudal a little above 1/4, height 
of body nearly 1/4 of the total length. 

Eyes. Diameter 2/7 of length of head, IJ diameters apart, and 
from end of snout. 

Dorsal profile more convex than that of the abdomen. Barliels 
rather short, its two pairs being of about the same length and 
equal to half the diameter of the orbit. Snout somewhat elevated. 

Fins. — Dorsal spine osseous, smooth, and strong, it is nearly as 
long as the head, commencing midway between tlie end of tho 
snout and the base of the caudal. 

Lateral line — complete ; five rows of scales between it and tho 
base of tho ventral fins. 

Colour. Uniform silvery. 

Hah. Bowany river at the foot of tho Noilgherries. 

I have elsewhere expressed a doubt whether this may not 
eventually prove to bo JB. MysorensiSf there aro, liowover 

rather smaller scales in this siiecies. 



1871.] 


299 


F. D«ay — ’Monograph of Indian Cgpvinida. 

11. Baebus {Barhodes) Mysoeensis. 

Barhus gracilis, Jerdon, M. J. L. and S. 1849, p, 313, (not Schlcg.) 

„ Mysorcnsis, Jordon, 1. o. 

runtius gracilis. Day, Proc. Zool. Soc. 1867, p. 290 ; 1870, p. 290. 

Barhus conirostris, Gunther, Catal. vii, p. 127. 

Coatee candee^ Tamil. 

B. in. D. 4/9. P. 17. V. 9. A. y ' C- 19- 1- 40. L. tr. 7/7. 

Length of head 1/5, of caudal 1/5, height of body 2/7, of 
dorsal fin 2/7 of the total length. 

Byes. Diameter 2/7 of length of head, IJ diameters apart, and 
from end of snout. 

Dorsal profile more cqjivox than abdominal. 

Snout conically pointed. Cleft of mouth extending scarcely half 
the distance to below the anterior margin of the orbit ; iij)per jaw 
slightly the longest. Eostral barbels extend to below the anterior 
third of the orbit, the maxillary ones to below its post^^'ior margin. 

Tootli, pharyngeal — crooked, pointed, 4, 3, 2/2, 3, 4. 

FinS. Dorsal commences over the vontrals, its osseous ray is 
strong, smooth and somewhat compressed, its stiff portion being 
slightly longer than the head. Caudal deeply forked. 

Lateral lino — complete, with a slight dowmvard bend in tho 
first portion of its courso ; 3 rows of scalos between it and tho base 
of the ventral fin. 

Colours. Cheeks golden, body with a greenish tinge superiorly, 
becoming white below the lateral line, tho base of each scale 
somewhat tho darkest. 

Had, Eivors a^und the base of tho Noilghorries, and Wynaad 
range of hills. It attains a largo size, some wore introduced 
by me into the Ootacamund lake. 

12. Barbus {Barhodcs) Carnaticus. 

Barhus Carnaticus, Jerdon, M. J. L. S. 1849, p. 311 ; Gunther, Catal. vii, p. 128. 

Vuntius (Barhodes) Carnaticus, Day, Proc. Zool'. Soo. 1867, p. 292. 

Poaree candee, Saal candee^ Shellee^ Tamil., Giddi-haoli^ Hind.^ 

Gid-pahksy Can. 

B. III. B. 4/8, P. 15, V. 9, A. 0. 19, L. 1. 30—82, L. ti-. 5/5. 
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Length of head 2/11, of oandal 1/6, height of body rather more 
than 1/4, of dorsal 1/7 of the total length. 

Eyes. Diameter 1/4 of length of head ; 1^ diameters from end 
of iqiiout. 

Body oblong and compressed. Dorsal profile more convex than 
the abdominal. Cleft of mouth extending to nearly below the anterior 
margin of the orbit. In adults the summit of the head is rugose, 
with a slight depression across the snout. Bostral bai'bels thin, 
they reach to the anterior margin of the orbit, the maxillary are 
shorter and thicker. 

Teeth, phar^mgeal — pointed and uncinate, 5, 3, 2/2, 3, 5. 

Fins. Dorsal nearly square, commenciqg midway between the 
snout and the base of the caudal fin ; osseous ray broad, strong, 
its stiff portion being as long as the head without the snout. 
Anal when laid fiat reaches as far as the base of the caudal which 
last is deep^ forked. 

Lateral line — complete, first slightly descending ; 2| rows ’ of 
scales between it and the base of the ventral fins. 

Colours. Brownish, dashed with green along the back, silvery 
white abdomen. Fins greyish. Eyes golden. 

Hah. Eivers along the bases of the Neilgherries and Wynaad 
range of Hills. It grows to 25 Bb. in weight. Some have been 
introduced by me into the lake at Ootacamund, 

13. Barbus (^Barhodes) Jebdoni. 

Day, Proc. Zool. Soc. 1870, p. 372. 

B. m. D. 3/9, P. 15, V. 9, A, 3/5, C. 19, L. ll»28, L. tr. 6/4. 

Length of head 1/6, of caudal 1/4, height of body 1/4 of the 
total length. 

Eyes. Diameter 1/3 of length of head ; 1 diameter from end 
of snout. 

A considerable rise to the commencement of the dorsal fin ; body 
compressed. 

The maxilla extends to below the anterior margin of the orbit. 
Barbels thin, the maxillary being as long as the orbit, the rostral 
slightly shorter. 

Fins. Last undivided dorsal ray osseous but weak and not 
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enlarged, its stiff portion being as long as the head without the 
snout ; the fin commences midway between the snout and the base 
of the caudal which last is forked. 

Lateral line — complete, 4 rows of scales between it and 43io 
base of the ventrals. 

Colours. Silvery, fins tipped with black. 

Hah. Rivers in Canara below the Ghats. 11. E. Thomas, 
Esq., gave me one specimen. 

14. Babbits {Barhodes) hexasticitcjs. 

Barbus hemstichus, McClelland, Ind. Gyp. pp. 269, 333, pi. 39, f. 2 ; Gunther, 
Gatal vii, p. 129. 

Bcurbus hcxagonolepiSi McGloll., 1. c. pp. 270, 336, pi. 41, f. 3. 

Lohura and Bokar, Assam. 

o 4 o 4 4i 

B. m. D. 17, V. 9, A.—, C. 19, L. 1. 25- 27, L. tr.^j— 

Length of head 1/6, of caudal 1/5, height of body 2/9 of the 
total length. 

Eyes. Diameter 1/5 of length of head ; 1 J diameters from end 
of snout ; 2 diameters apart. 

Interorbital space slightly convex ; opercle higher than wide. 
Lips moderately thick, the lower one without a lobe, but having a 
shallow and continuous transverse fold. Mouth rather inferior, 
directed anteriorly ; the upper jaw slightly the longest. Some 
pores on the cheeks. 

Fins. Dorsal fin with its osseous ray, strong, smooth, and as 
long as the head without the snout ; it commences somewhat 
nearer the snout than the base of the caudal, the latter being 
deeply forked, with the lower lobe the longest. 

Lateral line — complete, 2J rows of scales between it and the 
base of the ventral fin. 

Colours — uniform silvery. 

Hahitat. Rivers around Himalayas, Cashmere, Sikkim and 
Assam. Growing to 2i feet in length. 

15. Babbits (Barhodes) mosal. 

Cypriwus mosaic and putitora ? Ham. Buck., Fiab. Gang. pp. 303, 306, 388 ; 
Gray and Hard. Ind.Zool. j McClelland, Ind. Gyp. pp. 271, 303, 337, 388, pi. xli, 
f. 3 ; Guv. and Val. xvi, p. 197 j Jerdon M. J. L. and S. 1849, p. 311. 
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Barhus megalepis^ McClelland. » Ind. Cyp. pp. 271, 337. 

„ miissulah P Sykes, Trans. Zool. Soo. ii, pp. 356. 

„ Maldbaricus et tristis, Jerdon, M. J. L. and S. 1849, p. 312. 

„ 7>2acrocephahis, McCloll., Ind. Cyp. pp. 270, 335, pi. 56, f. 2 ; *Cnv. and 
Val. xvi, p. 201 ; ’'^Gunther, Cat. vii, p. 131 j Day, Proo. Z. S. 18G9, p. 556. 

Barhus mosal, ^Cnv.^nd Val. xvi, p. 200; Day, Proo. Z. S. May, 1870, p. 372. 

Burapatra^ Assam. 

B. m. D. P. 19, V. 9, A. C. 19, L. 1. 25-27, L. tr.^. 

Length of head 2/9, of caudal 1/5, height of body 1/5 of tho 
total length. 

Eyes. Diameter 1/4 of length of head; nearly one diameter 
from end of snout, and ax)art. 

Snout rounded and not compressed ; jaws of equal length ; 
mouth not deeply cleft ; no lohed cartilaginous lips. Four barbels. 

Fins. As in B, tor. 

Lateral line — complete, 2 to 2J rows of scales between it and 
the base of tho ventral fins. 

Colours. Uniform silvery. 

Uahitat. Mountain streams or those which are rocky and not 
far distant from high lands. It occurs in Canara and generally 
throughout India in the localities sx)ocified. It attains 3 foot and 
more iu length. 

16. Barbus (^Barhodes) tor, j)!. xxi, 5-6. 

Cyprinus to-r, Ilam. Buck., Fishes of Ganges, pp. 305, 388. 

Barhus (Laheoharhus) Ilamiltoniif Gray and Hardwickc, Ind. Zool. pi. ; Jerdon 
M. J. L. and S. 1849, p. 311. 

Barhus progeneius, McCloll., Ind. Cyp. pp. 270, 334, pi. 56, f. 3 ; *Cuv. and 
Val xvi, p. 208. 

? Laheoharhus nmcrolcpis, Heckel, Fish. Kashmir, p. 60, t. 10] f. 2, *Cuv. and 
Val. xvi, p. 209, 

Laheoharhus tor, Bleeker, Cobit et Cyp. Ceylon in Nat. Vorh. Holl. Maat. 
Haar. 1864, p. 10, f. 2. Day, Proc. Zool. Soo. 1867, p. 290 ; 1870, p. 372. 

Barhus hJiudree, Sykes, T. Z. S. ii, p. 57. 

Barhus for, *Cnv. and Val. xvi, p. 199. 

Barhus (Barhodes) tor, Day, 1. c. 1869, pp. 270, 334. 

„ mosal, Glinthor, Caial. vii, p. 130. 

„ macrolepis, ^Gunther, Catal. vii, p 131. 

„ hugispinis, Gunther, Catal. vii, p. 132. 
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Poo-meen-candeoy Tamil. ; IJaliarm Hind. ; KuJchiah, Punjab. 

B. III. D. 3/9, P. 18, V. 9, A. 2/5, C. 19, L. 1. 23-27, L. tr. 4/4. 
Vert. 20/21. 

Length, of head 2/9, of caudal 1/5, height of body 1/5 of the 
total length. 

Eyes. Diameter 1/4 of length of head ; aboft 1 diameter from 
end of snout, and rather less apart. 

Snout pointed and compressed, the lower jaw being the shortest ; 
mouth somewhat deeply cleft, whilst thick cartilaginous lips 
generally exist in both jaws forming a lobe above and below,* 
the summit of the head being nearly flat. These lobes may be 
larger or smaller, but only designating varieties not distinct species ; 
and the same I consider with regard to the relative length of the 
dorsal spine (P. longispmis)^ and oven in this last, besides the slight 
development of the lower lobe, the snout is rathor pointed. 
Maxillary barbels longer than the rostral ones. 

Tooth, pharyngeal — crooked, with sharp extremities 5, 3, 2/2, 3, 5. 

Fins. Dorsal spine strong, entire, and from half to as long as 
the head, varying in different localities, and amongst specimens in 
the same locality ; ui)por margin of fin slightly concave . Caudal 
deeply forked. 

Lai, oral lino — complete, 2 rows of scales between it and the 
base of tlie ventral fins. 

Colours. Uniform silvery. 

Hah, Mountain streams, or tliose which are rocky and not far 
removed from high land, throughout India. It has been taken 
from the Ilimalayas to the NeilgheiTies. In the Punjab and 
N. W. Provinces it descends rivers and canals during the cold 
season, re-ascending when practicable towards their sources as the 
hot months set in. They appear to breed also in the vicinity of or 
on the hills, attaining 3 feet or more in length. The largest 
specimen I hoard of weighed 92 lb., at which size the fish becomes 
coarse, oily and very inferior as food. Up to 20 lb. weight or 

* Amongst 20 specimens all of about 10 inches in length and taken the 
same day in the Clmltkcc^ a hill affluent of the Sutlej, I found in two the 
snout elongated overhanging the upper jaw, in several the middle of the upper 
lip elongated, hnt to varying lengths, and in a smaller number no elongation of 
tlio upper lip. Tho median lobo of the lower lip was very variously produced, 
but apparent in all. 
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thereabouts they are excellent eating. A noted sportsman in the 
N. W. Provinces miting to mo says, his largest fish taken with a 
rod and line was captured ‘‘ in the river Poonch 24 miles from 
Jhelum, it measured from snout to bifurcation of tail 3 feet 
11 inches and weighed 62 1b.*’ ** ‘‘the cube of a fish’s length 
gives his weight idP|)ounds ; fish may vary a pound or two according 
to condition, but the test is wonderfully correct.** 

17. Baubus { Barlodes ) sophoee. 

Cyprinus sophore, Ham. Such, Fish. Ganges, pp. 310, 389, pi. 19, f. 86. 

? BarhtLs micropogont Cuv". and Val., xvi, p. 188. 

„ soplwrc, Day, Proc. Zool. Soo. 1869, p, 376, (not Gunther). 

B. III. D. 3/9, P. 15, V. 9, A. 2/5, L. 1. 25, L. tr. 31/4^. 

Length of head 1/4 of length of body, height of body slightly 
more. 

Eyes. Bather more than 1/3 of length of head, 1 diameter 
from end of snout and apart. 

Cleft of mouth extending to below the orbit. The rostral bar- 
bels reach the anterior margin of the eye, tho maxillary ones to 
below its centre. 

Fins. Dorsal ray weak, osseous, entire, and as long as the head 
without the snout : tho fin arises slightly before tho ventral, and 
midway between the end of the snout and the root of tho caudal. 

Lateral line — 2i rows between it and the base of tho von^I. 

There is an old bleached specimen in tho Calcutta Museum* 3 J- 
inches long to the base of the caudal fin, which last is injured from 
pressure. Specimens in bottles should rest on their heads not on 
their more fragile tails. Systomm sophore^ McClelland, is the same 
as Barhua atigma^ C. V. 

18. Baubus { Barhodea ) innominatus. 

Lcuciscus Unotatus, Blyth, J, A. S. of B., 1858, p. 290, (not K. and v. U.) 

Barbus irmominatvs. Day, Proc. Zool. Soc. 1869, p. 550. 

B. III. D. 3/9, P. 15, V. 9, A. 2/5, C. 17, L. 1. 24, L. tr. 4i/4J. 

Length of head 2/7, of caudal nearly 2/7, height of body 2/7 
of tho total length. 

* Since tho above was written tho Museum has roooivod about a dozen moro 
Hmall Bpccimous from tho Khasi Hills. 
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Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout and apart. 

Barbels four, the rostral nearly reach the orbit, the maxillary 
are shorter. 

Fins. Last undivided dorsal ray weak, osseous, and smooth, 
the tin commences midway between the snout an^ the base of the 
caudal which last is forked in its posterior-two thirds. 

Lateral line, — 3 rows between it and the base of the ventral. 

Colours. A black spot at the base of the caudal fin, none now 
apparent at the base of the dorsal. 

Hah. Ceylon, the specimens in Calcutta are only 1 inches in 
length. 


19. Baudus {Barlodes) Neilli. 

Barhas NeilU, Day, Proc. Zool., Soo. 1868. p. 581. 

B. III. D. 4/9, P. 15, V. 10, A. 3/5, L. 1. 24-26, L. tr. 4i/4. 

Length of head 2/9, of caudal 1/5, height of body 1/3 of the 
total length. 

Eyes. Rather high up. Diameter from 2/9 to 1/5 of the length 
of head, IJ diameters apart and from end of snout. 

Head somewhat conical at the snout. Cleft of mouth extending 
more than half way to beneath the anterior margin of the orbit. 
Upper jaw slightly the longest. Rostral barbels extend to below 
the anterior margin of the eye : the maxillary equal 1 J- diameters 
of the orbit in length. 

Teeth, pharyngeal, short, curved, 5, 3, 2/2, 3, 5, 

Fins. Dorsal osseous ray weak, entire, with its extremity 
articulated, the upper margin of the fin concave. Anal laid flat 
reaches the base of the caudal, the latter fin lunate. 

Lateral line — complete, 4^ rows of scales between it and the 
base of the ventral. 

Colours. Silvery above the. lateral line, with a dash of yellow 
below it. Fins with a bluish tinge. Eyes golden. 

Hah. Kurnool on the Tamboodra river. This splendid carp, one 
of the Mahseers of India, is said to attain 50 or 60 lb weigiM;. One 
of 38 lb was personally examined. 
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20. Barbus (Barlodeo) oomprjssstjs. 

Day, Froc. Zool. Soo. 1869, p, 655. 

B. III. D. 3/9, P. 15, Y. 9, A. 3/5, 0. 17, L. 1. 22, L. tr. 4/5. 

Length of head 1/5, of caudal 1/5, height of body 1/4, height 
of dorsal fin 1/8 of the total length. 

Eyes. Diameter 2/9 of length of head, 1}^ diameters from end 
of snout and apart. 

Head much compressed ; the whole of the cheeks covered with 
pores ; the posterior extremity of the maxilla extends to below the 
anterior margin of the orbit. Eostral barbels reach to beneath 
the centre of the orbit, the maxillai-y to the angle of the pro^opercle. 
Mouth inferior, upper jaw the longest. 

Fins. Dorsal arises midway between the snout and the base of 
the caudal, commencing slightly in advance of tlie ventrals, its 
last undivided ray is osseous, not enlarged, and entire. Upper 
caudal lobe longest. 

Lateral line — complete, 3 J rows of scales between it and the 
base of the ventral fin. 

Colours. Silvery, fins stained darker. 

JIah. Probably Cashmere. 

21. Barbus {Barhodes) micropogon. 

Cuv. & Va]., xvi, p, 188; Gunther, Catal.'vii. p. 126. 

B. in. D, 2/8, P. 15, V. 9, A. 3/5, C. 19, L. L 38, L. tr. 4^/5. 

Length of head (in a stuffed specimen) 2/13, of caudal 1/6, 
height of body 1/6 of the total length. 

The species is elongated ; snout rather conical, with the mouth, 
though somewhat on the inferior surface, directed anteriorly, whilst 
the upper jaw is the longest. 

Barbels apparently short. 

Fins. Osseous dorsal ray strong, entire, its stiff portion being 
three quarters as long as the head, the fin commences opposite the 
ventrals, and midway between the end of the snout and the base of 
the caudal, the latter being deeply forked, and its lower lobe the 
longest. Pectoral extends half way to the base of the ventral. 
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Lateral line — complete, 2^ rows of scales between it and the 
root of the ventral fin. • 

Sab, ? Mysore. I have left this species under the above 
heading, but am very doubtful respecting its being Cuvier’s fish. 
The specimen in the British Museum appears more like one of 
McClelland’s and probably comes from Assam or Sikkim. 

22. Barbus {Barhodes) chilinoides. 

McClelland, Ind. Cyp., pp. 271, 34*0, pi. 57, f. 5; Gunther, Gatal, vii, p. 127. 

Barbus chel/ynoides, *Cuv. and Val., xvi, p. 201. 

Ldbeoharbus mosal, Sbeind., Sitz. Ak. Wiss., Wien, Ivi, t. 3. 

B. in. D-y, P.'l7, V, 9, A. 2/5,0. 19, L. 1. 32-35, L. tr. 5J/5. 

Length of head 2/11, of caudal 2/11, height of body 2/11, of 
dorsal fin 2/13 of the total length. 

Eyes. Diameter 1/5 of length of head, IJ diameters from end 
of snout, and two diameters apart. 

Mouth somewhat on the inferior surface, directed forwards, with 
the upper jaw slightly the longest ; the snout overhangs the mouth. 
There are numerous fine glands over the cheeks and opercles ; lips 
moderately thick, the lower without a lobe, but with a continuous 
transverse fold. 

Fins. Osseous dorsal ray very strong, entire, its stiff portion 
being about three-fifths of the length of the head. Caudal deeply 
forked. 

Lateral line — complete, there are three rows of scales between 
it and the base of the caudal fin. 

Colours. Uniform, the scales in the upper half of the body with 
dark edges. 

Hah, Canges and Himalayas. Attains 8 inches in length. 

23. Barbus {Barhodes) stracheyi. 

Ba/rhus Maloibaricus, Day, Proo. Zool. Soo. 1869, p. 619., (not Jerdon). 

B. III. D. 2/9, P. 17, V. 9, A. 2/5, C. 17, L. 1. 23, L. tr. 3i/5. 

Length of head 1/2 to 2/9, of caudal 1/6, height of body 2/7 
of the total length. 

Eyes. Diameter 1/5 of length of head, 1 J diameters from end 
of snout, 2i diameters apart. 
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Mouth without enlarged lips ; upper jaw somewhat the longest. 
Summit of head flat. Barbels long, the rostral pair reaching to 
below the centre of the orbit, and the maxillary pair to beneath its 
posterior margin. 

Fins. Dorsal osseous ray strong, smooth, and as long as the 
head without the snout, it commences midway between the end of 
the snout and the base of the caudal fln. 

Lateral line, — complete, 2^ rows of scales between it and the 
base of the ventral flns. 

Colours. Uniform silvery. 

Hah, Akyab and Moulmein. 

I have named this species after General Strachey, C. B., F. E. S., 
from whom I have received every assistance in prosecuting my 
enquiries into the flsh and flsheries of India. 

c. No osseous dorsal ray. 

24. Bakbus {Barlodes) pulcubllus. 

Day, Froc. Zooh Soc. 1870, p. 372. 

B. III. D. 4/9, P. 17, V. 10, A. 3/6, C. 19, L. 1. 30, L. tr. 6/5 J. 

Length of head 2/9, of caudal 1/5, height of body 2/7, of dorsal 
fin 2/9 of the total length. 

Eyes. Diameter 2/7 of length of head, 1 J diameters from the 
end of the snout. 

There is a very gradual rise from the snout to the base of the 
dorsal fin. Interorbital space nearly flat. Mouth of moderate 
width. The anterior two-thirds of the pre-orbital covered with 
large mucous pores. Four fine barbels, the maxillary pair being 
the longest, equalling one-third of the length of the head. 

Teeth, pharyngeal, — crooked, pointed, 4, 3, 2/2, 3, 4. 

Fins. Dorsal arises slightly anterior to the ventral and rather 
nearer to the snout than the base of the caudal fin, its upper bor- 
der is concave, it is two-thirds the height of the body, havibg its 
last undivided ray weak, smooth, and articulated. Anal of moder- 
ate size. Caudal deeply forked. 

Scales. Four rows between the lateral line and the base of the 
venti’al. 

Lateral line — neaidy straight. 
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Colours. All the scales above a line going direct from th# eye 
to the centre of the caudal fin, are of a deep grey with dark bases ; 
below or in the inferior half of the body all are silvery grey. 

Sab, Canara, frequenting the inland streams. One s]3ecimen 
17^ inches long was given me by H. E. Thomas, Esq. 

25. ’^Baebus (Barhdes) spinulosus. 

Scvrhus spinulosus f McClelland, Cal. Jonru. Nat. Hiat. 1845, p. 280, pi. 21, 
f. 3 j *Gunther, Catal, vii, p. 128. 

B. III. D. 3/9, P. ? V. 9, A. 2/5, L. 1. 32. 

Length of head 1/4, height of body nearly 1/4 of the total length. 

Eyes, below the middle of the length of the head. 

Dorsal profile but slightly arched. Snout short. 

Pins. Dorsal without osseous ray, commencing midway between 
the end of the snout, and the base of the caudal. 

Colours. Uniform silvory. 

Sab, Sikkim. 


26 . Barbus (Barbodes) StevensonH. 

Day, Froc. Zool. Soo. 1870, p. 100. 

B. III. D. 3/9, P. 17, V. 9, A. 3/5, C. 19, L. 1. 27, L. tr. 4^/5. 

Length of head 2/9, of caudal neai’ly 1/4, height of body 2/9 
of the total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end 
of snout and apart. 

Body elongated and compressed ; dorsal profile but little arched. 
Upper jaw the longest. Maxillary barbels extend to below the 
posterior extremity of the orbit, whilst the rostral are shorter. 

Pins. Dorsal without an osseous ray ; it is slightly lower than 
the body, arising midway between the end of the snout and the 
base of the caudal, whilst it is slightly in advance of the ventrals. 

La#ral line — complete; there are 2J rows of scales between 
it and the base of the ventral fin. 

Colours. Silvery, with a black spot at the base of the caudal fin. 

Hub, HiUs near Akyab. I named this species after Col. Steven- 
son, Commissioner at Akyab, who procured me several new species 
of fish. 
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27. Babbits { Brndtodes ) Bltihii. 

Day, Froe. Zool. Soo. 1869| p. 655. 

B. HI. D. 3/9, P. 15, V. 9, A. 3/5, C. 17, L. 1. 22, L. tr. 4/5.* 

LeDgtli of head 1/4, of caudal 1/4, height of body 2/7 of the 
total length. 

Eyes. Diameter 2/5 of length of head, 3/4 of a diameter from 
the end of snout and apart. 

Pre-orbitol covered with pores ; opercle two-thirds as high as 
long. Barbels well developed, the rostral reaching the eye, and 
the maxillary to below the centre of the orbit. 

Pins. Dorsal arises midway between the snout and the base of 
the caudal, its last undivided ray articulated ; it commences slightly 
in advance of the ventrals. Caudal deeply forked. 

Lateral line — complete. 

Scales. Two and a half rows between the lateral line and the 
base of the ventral fin. 

Colours. Uniform silvery in spirit. 

Hah , Tenasserim provinces. Specimen two inches long. 

28. Barbus { Barlodes ) melanampyx, 

Cirrhintis JasciatuSf Jerdon, M. J. L. and S. 1819, p. 305, (not Bleoker.) 

Laheo melanampyx, Day, Proc. Zool. Soc. 1865, p. 317. 

Puntius melanampyXf Day, Fislies of Malabar, p, 210, pi. 16, f. 1. 

Ba/rhus Orayi, Day, Proc. Zool. Soo. 1867, p. 293, 

Biirhus arulius, Gunther, Catal. vii, p. 133. (not Jordon). 

B. III. D. 3/8, P. 15, V. 8, A. 2/5, C. 15, L. 1. 20, L. tr. 34/3*. 

Length of head 2/9, of caudal 1/4, height of body 1/3 of tbo 
total length. 

Eyes. Diatneter 1/3 of length of head, from 3/4 to 1 diameter 
from end of snout ; 1 diameter apart. 

Dorsal profile much more convex than that of the abdomeii. 

Cleft of mouth extends to below tlie anterior edge of the orbit. 
Bostral barbels short, the maxillary equal in length to one 
diameter of the orbit. 

Teeth, pharyngeal, — in three rows, curved sharp, 5, 3, 2/2, 3, 5. 

FinSf Dorsal scarcely higher than long, no osseous ray ; it com- 
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mences midway between the end of the snout and the base ol the 
caudal fin, which latter is deeply forked. 

Lateral line— complete and straight ; two rows of scales be- 
tween it and the base of the ventral. 

Colours. Of a deep dull red with three black cross bands, the 
first &om below the whole of the base of the dorsal to just beneath 
the lateral line, the second commences four scales beyond the 
posterior extremity of the base of the dorsal and descends to one 
scale below the lateral line, whilst the last is just before the base 
of the caudal and often wanting. Fins pinkish edged with black. 

Hah, The Wynaad, Neilgherry and Travancore ranges of Hills 
and streams along their bases. It rarely attains three inches in 
length. 

B. With twolarheh {Capoeta), 
a. With osseous^ serrated dorsal ray, 

29. Baubus {GapoUta') hampal. 

Capoeta mao'olepidota, Cuv. and Val., xvi, p. 280, pi. 477 ; Cantor, Mai. 
Fishes, p. 267 j Blcekor, Verb. Bat. Gen. xxiii, Oost-Java, p. 21. 

Kampala mac^-olepidota, (Knhl and Van Hass.), Bleek., Prod. Cyp, ii, p. 308, 
and Atl. Ich, Cyp. p. 112, t. 38, f. 2. 

harhus Uamipalf Giintlior, Catal. vii, p. 139. 

B. III. D. 4/8, P. 17, V. 9, A. 2/6, 0. 19, L. 1. 26, L. tr. 5/5. 

Lengtii of head 2/9, of caudal nearly 2/9, height of body 1/4, of 

dorsal'fin 2/11 of the total length. 

Eyes. Diameter 1/5 of length of head, IJ diameters apart, 
1 diameter from end of snout. 

Snout pointed, upper jaw slightly the longest ; head compressed 
with its upper surface nearly flat. The posterior extremity of the 
maxilla extends to below the anterior edge of the orbit. No 
pores on the snout. The maxillary barbels as long as the orbit. 

Fintt Dorsal commences slightly nearer the snout, than the 
base of the caudal, and a little in advance of the ventrals, its last 
undivided ray is weak, (scarcely osseous,) and finely serrated in 
nearly its whole extent. Caudal deeply forked. 

Lateral line — with rows of scales between it and the base of 

the ventral fin. 
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Colours. Silvery, fins orange, anterior edge of the dorsal and 
margins of the caudal black. A badly developed darkish band 
from the dorsal to the ventral fin. 

Hah. Tavoy to the Malayan Peninsula ; a fine specimen, 9 inches 
Long, was obtained by me from the first locality, 

h. Osseous dorsal ray entire, 

30. Barbus {Gapoeta) dorsalis. 

Systomus dorsalis^ Jerdon, M. J. L. and S. 1819, p. 314. 

harhus dorsalis^ Gunther, Catal. vii, p. 142. 

„ tetraspilus, Gunther, Catal. vii, p. 142. 

„ Layardi, Giinthcr, Catal. vii, p. 144. 

Lamhi haoli^ Hin., ^aal candee^ Tam. ; Mar-pahke^ Can. 

B. in. D. P. 15, V. 9, A. 3/5, C. 19, L. 1. 24, L. tr. 4J/4. 

Length of head 2/9, of caudal 2/9, height of body 2/13 of the 
total length. 

Eyes. Diameter about 1/4 of length of head, from IJto 
diameters from end of snout, 1-i diameters apart. 

Body compressed, a considerable rise to the base of the dorsal 
fin, and a concavity slightly behind the occiput. The head is 
rather sharp anteriorly, the snout being somewhat pointed, and 
tho upper jaw the longest. The posterior extremity of tlie maxilla 
only extends two-thirds of tho distance to below the orbit. Barbels 
do not roach to beneath the eye. 

Teeth, pharyngeal, 5, 3, 2/2, 3, 5. 

Fins. Dorsal commences over the ventral, and nearly midway 
between the end of tho snout and base of the caudal, its last un- 
divided ray is osseous, smooth, moderately strong, and its stiff 
X^ortion as long as the head without the snout. Caudal forked. 

Lateral line — complete. 

Scales. About 8 rows between occiput and base of dorsal fin ; 
2 J rows between lateral line and base of ventrals. 

Colours. Uniform silvery frequently dark grey. A black spot 
at the posterior portion of the base of the dorsal, which more or 
less disappears after maceration. 

Hah. Kurnool, Mysore, Madras and Ceylon, but apparently not 
extending into Bengal. It does not attain a large size. 
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The body of B. tatraapilus differs &om that of B. dorsalis in being 
less deep. 


31 . Babbus { Gapoeta ) chola. 

CypHnus chola, Ham. Bnoh., Fish. Gang. pp. 312, 389 ; *Ouv. andVal. xvi, 
p. 410. 

Systomus chola, MoGlolland, Ind. Gyp. pp. 286, 384, pi. 58, f. 3 ; Jerdon, M. 
J. L. and S. 1849, p. 316. 

Systomus immaculatus, Blyth, J. A. S. of B. 1860, p. 157. 

Puntius (Capoeta) Javomica, Bleek., Nat. Tyd. Ned. Ind. ix, p. 412. 

„ „ Iciacamthus, Bleek., Prod. Gyp., and Atl. loh. Gyp. p. 109, 

t. 36, f. 1. 

Systomus sophore ? Bleeker, Verb. Bat. Gen. Nod. Ind. 1853, xr, Bong. p. 127. 

P ,1 Hamiltonii, Jerdon, M. J. L. and S. 1849, p. 316. 

Puntius perlee. Day, Malabar fish, p. 211, * 

? „ Hamilton/ii, Day, 1. o. p. 213. 

Bat/rhus Uacanthus, Gunther, Gatal. yii, p. 141. 

„ chola, *Gunther, Gatal. vii, p. 143 ; Day, Froo. Zool. Soo. 1869, p. 374. 
„ sophoroides, Gunther, Gatal. vii. p. 144. 

Koroon, Tam. ; Kerrundi^ Beng. ; Nga-khon-ma, and Nga-lowahj 
Burmese. Pittha-Jcerrundi, ‘‘ bitter carp*’ Ooriah; Chaddu paddaha, 
Tel, ; Katcha harawa, Hind. 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, C. 19, L. 1. 26, L. tr. 5i/5. 

Length of head 2/9, of caudal 2/9, height of body 1/3 of the 
total length. 

Eyes. Diameter above 1/4 of length of head, 1 diameter from 
end of snout, 1 J diameters apart. 

Maxillary barbels not so long as one diameter of the orbit. 
J aws equal in front. 

Fins. Dorsal commences slightly before the ventrals, and mid- 
way between the end of the snout and the base of the caudal, its 
last undivided ray is osseous, smooth, with the stiff portion mode- 
rately strong, and nearly as long as the head without the snout. 

Lateral line — complete, ffrom 3 to 3i rows of scales between it 
and the base of the ventrals. 

Colours. A dark blotch on the side of the tail, near the posterior 
end of the lateral line ; generally a dark mark at the base of the 

40 
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four fii'st branched dorsal rays, and a row of black spots along its 
centre. 

Hah. From Malabar thronghont India and Burma. It attains 
to about 5 inches in length. Is bitter as food, but is used in places 
during the breeding season ior obtaining oil from. 

32. Barbus {Capoeta) amphibius. 

Barhus {Capo’eta) amphibia^ Cnv. and Val. xvi, p. 282, pi. 478. 

Systomus amphibius^ Jerdon, M. J. L. and S. 1849, p. 315. 

„ CcMmaticus, Jerdon 1. c. p. 315. 

Barhus amphibius, Gunther, Catal. vii, p. 144; Day, Proo. Zool. Soc. 1870, p. 373. 

2-3 

B. ni. D. — , P. 15, V. 9, A. 2/6, 0. 19, L. 1. 23, L. tr. 

Length of head’'3/14, of caudal 3/14, height of body 3/11 of 
the total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout. 

Mouth narrow, snout somewhat pointed, the. upper jaw slightly 
the longest. Barbels small. 

Fins. Dorsal fin 2/3 as high as body, with its osseous ray feeble, 
smooth, and half as long as the head, it arises somewhat in 
advance of the ventrals, and midway between the end of snout, 
and base of the caudal. 

Lateral line — complete, there are two rows of scales between it 
and the base of the ventral fin. 

Colours. Silvery, with a black spot on either side of the tail 
anterior to the caudal fin, this becomes indistinct after specimens 
have been long macerated, but is very apparent in fresh ones 
from the Western coast : it is not well marked and often absent 
in those taken in Bombay. 

Hab. Bombay and the Western coast of India attaining about 
6 inches in length. 
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33. Barbits (jOapoHta) parrah, pi. xxi, fig. 4. 

Puntiaspa/irrah, Day, Proo. Zool. Soc. 1865, p. 301, and Malabar Fishes, p. 211, 
pi. t,f. 3; Giitither, Catal. vii, p. 14<2, (passini). 

JParrah perke, Mai. ; Kateha-harawa^ Hind. 

B. III. D. 3/8, P. 15, V. 9, A. 3/5, C. 19, L. 1. 25, L. tr. 5/4. 

Length of head 1/5, of caudal 1/5, height of body 1/4 of the total 
length. 

Eyes. Diameter nearly 1/3 of length of head, 1 diameter 
from end of snout, 1 J diameters apart. 

Dorsal profile slightly more convex than that of the abdomen. 
Height of body 4/1 1 of its length, excluding the caudal fin. Barbels 
equal to two-thirds the length of the orbit. 

Fins. Dorsal commences midway between the end of the snout 
and the base of the caudal fin, its last undivided ray is osseous, 
weak in the young but strengthening with age, and as long as the 
head without the snout. 

Scales. At the fourth scale on the row above the lateral lino two 
rows commence. 

Lateral line — complete. 

Colours, Back greenish, divided from a silvery abdomen by a 
dark bluish line. Cheeks golden rod. Pectoral, ventral and anal 
tinged with yellow ; dorsal and caudal dusky. A diffused black 
spot on the lateral line Extending from the twentiotli to the twenty- 
second scale. Eyes golden. 

Mah, Malabar, Mysore and Madras, growing to 6 inches in 
length. 

Regarding some specimens of B. parrah and B, perlee presented by 
me to the British Museum, Dr. Gunther observes in his Catalogue 
‘‘ the fish given us as P, perlee agrees much more with the descrip- 
tion and figure of P. parrah^ than with that of the species to 
which the specimen is said to belong.*’ Having re-examined the 
two fish, both 3i inches long, I find they have been transposed, an 
accident which might easily occur, but which could have been as 
easily rectified by any Ichthyologist, had ho felt inclined to do so, 
when examining the specimens. As only one bottle (c) appears to have 
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contained the specimens when Dr. Gunther drew up his Oatdogue, 
judging by both fish being under one and the same heading {0) 
it seems questionable whether the error of misplacement was 
mine. However, as Dr. Gunther was disinclined to correct an 
evident transposition (by whomsoever made), it accounts for his 
statement that my figure of P.parra A is ‘‘not good,’* because he 
compared it with a specimen of another species, P. perlee^ which 
it was not intended to represent. 

The reason why the specimen of inches long, which I gave to 
the British Museum, has “ its osseous dorsal ray. very feeble and 
much less strong than that in P. parroA,” as observed by Dr. 
Gunther, is evidently owing to its being an “ immature example 
therefore his suggestion that “ it is possible the specimen belongs 
to a distinct species not recognised by Mr. Day” is unnecessary. 

34. Barbus {Capoeta) titius. 

• 

Cyprinus titmSj Ham. Bnch., Fish, Ganges, pp. 315, 389 ; *Cuv. and Val. xvi, 
p. 399. 

Systomus tetrarupagus, McClcll., Ind, Gyp, pp. 285,381, pi. 44, f. 3. 

Barhus titius, *Gunther, Catal. vii, p. 154. 

Tit pmigti, Bengali : Borajalee, Assamese. 

B. III. D. 2/8, P. 17, V. 9, A. 2/5, C. 19, L. 1. 25. 

Length of head 1/4, of caudal 2/9, height of body 1/3 of the total 
length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout. 

Body equally convex on its dorsal and abdominal profiles. 

The barbels not so long as one diameter of the orbit. 

Fins. Dorsal commences opposite the ventral, and midway 
between the snout and the base of the caudal j osseous dorsal ray 
weak, entire. 

Lateral line— complete, 3J rows of scales between it and the 
base of the ventral fin. 

Colours. A round black spot on the lateral lino behind the gill 
openings, and a second midway between the end of anal and base of 
the caudal fins. Dorsal and anal tipped with black, sometimes the 
upper half of the former stained darkish. 
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Sab. Bengal, Assam, N. W. Provinces and Punjab, attaining 
nearly 6 inclies in length. Is very common at Hurd war and Eoorkee. 

35. Baubtts {Capoeta) thermalis. 

Lmciscus thermaUs, Cuv. and Yal. xvii, p. 94, pi. 490. 

Ba/irbus thermaliSy Gunther, Gatal. vii, p. 143. 

B. III. D. 3/8, P. 15, V. 9, A. 3/5, C. 19, L. 1. 25, L. tr. 5J/5J. 

Length of head nearly 1/4 (4/17), of caudal nearly 1/4 (4/17), 
height of body about 1/5 (4/21) of the total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout. 

Body very compressed. Jaws of about equal length : interor- 
bital space convex. Barbels shorter than the eye. 

Fins. Dorsal commences midway between the end of snout and 
base of caudal fin, it is only two-thirds as high as the body, its 
osseous ray moderate^ strong, rather longer than the head without 
the snout. 

Lateral line — incomplete, extending for the first eight scales : 
3 J rows of the scales between it and the base of the ventral fin. 

Colours. Silvery, a round black finger mark on either side of 
the free portion of the tail, anterior to the base of the caudal fin. 

Sab. Mysore, Ceylon, Cachar ; attaining 3 inches or more in 
length. 


36. Baubits {CapoUta) lepidtjs. 

Puntius (Ca^oeta) Icpidus, Day, Proc. Zool. Soc. 1868, p. 196. 

Ba/rhus filoAnentosnSf Giinther, Gatal. vii, p. 115, (not Guv. and Yal.) 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, C. 19, L. 1. 21, L. tr. 5/3. 

Length of head 1/5, of caudal 1/4, height of body 2/7, of 
dorsal fin 1/5 of the total length. 

Eyes. Diameter 2/5 of length of head, nearly 2/3 of a diameter 
from end of snout, 1 diameter apart. 

Body strongly compressed. Lower jaw the shortest. Maxillary 
barbels thin and extending to below the centre of the orbit. 

Fins. Last undivided dorsal ray osseous, smooth, feeble ; the 
branched rays are elongated in the adult. Caudal deeply lobed. 
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Lateral line — complete, slightly concave to opposite the end of 
the dorsal fin,vrhence it is^ straight. 2^ rows of scales between it 
and the base of the ventral. 

Colours. Silvery while, with a deep black oval mark on the 
lateral line from about the 14th to the 18th scale. Caudah red 
tipped with black. 

Mob. From Canara down the Western coast and along the base 
of theNeilgherries, also in Ceylon. It grows to 6 inches in length. 

Dr. Gunther described specimens of B, lepidm from Ceylon as 
Barbus filamentosus, which though very similar I hold to be distinct 
species. He remarks that the barbels of B ^ filamentosus have been 
overlooked by previous observers, but the reason is that the latter 
sj)ocies is destitute of them. 

c. No osseous dorsal ray, 

37. Barbus {Capoeta) kolus. 

Barhus kohis, Sykes, Trans. Zool. Soo. ii, p. 357,^ pi. 62, f. 1 ; Gilnthcr, 
Catal. vii, p. 136. 

Hijpseloharbus, (Gonoprolctojitems) Jcolus, ^Blcoker, Prod. Gyp. p. 275, (name 
only). 

Barhus Guentheri, Day,- Proc. Zool. Soc. 1868, p. 682, 

Nilusu, Telugu. 

B. III. D. -1^, P. 15, V. 9, A. 3/5, C. 19, L. 1. 40—42. L. tar. 10/8. 

Length of head slightly above 1/5, of caudal 2/7, of height of 
body 1/4, of dorsal fin 1/4 of the total length. 

Eyes. Upper margin near the profile, diameter 1/3 of length of 
head, 1 diameter from end of snout and apart. 

Body compressed, a considerable rise in the profile from the oc- 
ciput to the dorsal fin. Upper jaw slightly the longest, the pos- 
terior extremity of the maxilla extends to below the anterior mar- 
gin of the orbit. The pair of maxiftary barbels extends rather 
beyond the middle of the eye. 

Teeth, pharyngeal, — ^pointed, uncinate, 5, 3, 2/2, 3,* 5. 

Fins. No osseous dorsal ray, the fin commences slightly in ad- 
vance of the ventrals, and midway between the end of the snout 
and the base of the caudal fin, which last is deeply lobed. 

Lateral line — complete, 4 row^s of scales between it and the 
base of the ventral fin. 



319 


1871.] F. 'D&:y~Mbnograph of Indian Cyprinidai* 

Colours. Silvery, with a tinge of yellow. 

Hah, Deccan, and throughout the Kistna and Tamboodra 
rivers. It attains upwards of a foot in length. ^ 

38. *Babbtjs (CapoUd) cuemuca. 

Cyprinus cvnnuca, Buchanan’s Journey Mysore, III. p. 334, pi. xxx ; Fishes 
of Ganges, pp. 294, 387 ; ^McClelland, Ind. Oyp. pp . 276, 853. 

Oohio curmuca et Canarensis, Jerdon, M. J. L. and S. 1849, p. 306. 

„ ciM'mwca, *0uv. and Val. xvi, p. 317. 

B. III. D. 3/8, P. 16, V. 9, A. 3/3, C. 18. 

Dr. Jerdon obtained in the Arriacode river near Paulghaut a 
fish apparently the same as Buchanans, and which he consideied 
to be closely allied to, if not identical with the Barbus holus^ Sykes. 
Having seen his sketches, I must coincide as to suspecting the two 
to be identical, but unfortunately his specimens have been lost, 
whilst the B, holus has not bee3|lkcordod south of the Kistna, so 
the question must be still left There wore 42 rows of scales 

along the lateral line and 18 obliquely, in Dr. Jerdon’s specimens 
from which the drawings were made. The form of the body and 
head were the same, with some open glands on the snout and 
below the eyes. 

Fins. No osseous dorsal ray. 

Lateral line — complete. 

Hah, Fresh waters of Southern India, attaining three feet in 
length. Dr. Jerdon observes as to locality that it is from the 
rivers of Palghaut, and Arriacode in south Malabar where it is very 
common, and I have as yet seen it in no other locality and cer- 
tainly it is not a common fish in Mysore, or I must have seen it. 
Buchanan, I may mention, passed over the very locality whence 
my specimens wore obtained in his journey through Mysore.” 

39. Baebus (C(^oe6a) Denisonii. 

Labeo DenisopU, Day, Proc. Zool. Soc. 1865, p. 299. 

Funtius Demsoniif Day, Fish. Malabar, p. 212, pi. 16, f. 2. 

Brn hus Demsonii, Gunther, Catal. vii, p. 146. 

B. III. D. Y, P- y- 9, A. 3/5, 0. 19, L. 1. 28, L. tr. 4J/3J. 

Length of head 1/6, of caudal 1/6, height of body 1/6 of the total 
length. 
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Eyes. Diameter 1/8 of length of head, rather above 1 diameter 
apart and from end of snout. 

Dorsal and abdominal profiles slightly and about equally convex. 
Mouth small, directed forwards and rather downwards, with upper 
jaw slightly the longest. Maxillary pair of barbels one-third 
longer than the orbit. 

Teeth, pharyngeal, — ^pointed and curved at their extremities, 
4, 3, 2/2, 3,4.. 

Pins. Dorsal arises rather before the ventrals, and midway be- 
tween the end of the snout, and abo70 the posterior extremity of 
the base of the anal fin, none of its rays osseous. Caudal deeply 
forked. 

Lateral line— complete, 2 rows of scales between it and ventral 
fin. 

Colours. Silvery, with a black band passing from the snout to 
the centre of the base of the caudal fin, above it runs a horizontal 
scarlet band. Caudal with an oblique black band crossing the 
posterior third of each lobe. 

Hah, Mundikyum in the Hill ranges of Travancore, where the 
Rev. H. Baker, procured me several specimens. It attains six 
inches in length. I named the species after the late Sir W. Denison, 
K. C. B., then Governor of Madras. 

40. Baebus (jOapoiita) aruliits. 

Systonms arulius, Jerdon, M. J. L. and S. 1849, p. 319. 

Pvmtius aruUiLSf Day, Proo. Zool. Soc. 1867, p. 294. 

Ba/rhus aruliuSj Day, 1. o. 1868, p. 585. and 1870, p. 873, (not Giinthor). 

B. ni. D. 3/8, P. 15, V. 9, A. 2/5, C. 18, L. 1. 23, L. tr. 5/3J. 

Length of head 1/5, of caudal 1/8, height of body 1/4 of the 
total length. 

Eyes. Diameter 2/5 of length of head, rather above 1/2 a 
diameter from end of snout, and 3/4 pf a diameter apcg^t. 

Dorsal and abdominal profiles about equally convex, deft of 
mouth extending to nearly below the anterior edge of the orbit. 
A pair of moderately sized maxillary barbels. 

Teeth, pharyngeal, — 5, 3, 2/2, 3, 5, sharp and curved at their 
extremities. 
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Fins. No osseous dorsal ray, the hn commences midw’ay be- 
tween the snout and the base of the caudali which last is deeply 
emarginate. 

Lateral line — complete, at first somewhat concave, but in its last 
three-fourths passing straight to the centre of the base of the 
caudal. 

Colours. Olive green on the back, becoming silvery white dash- 
ed with reddish green over the abdomen. A black band, about 
two scales in width, passes from below the origin of fbe dorsal fin as 
low as the lateral line : a second from just below the posterior 
extremity of the dorsal to the base of the anal : and a third 
across the free portion the tail before the caudal fin. Dorsal 
caudal and anal pinkish with a black bar across the summit of the 
first, whilst the caudal is stained at its edges. 

Hah. Wynaad and Neilgherry range of hills and the rivers at 
their bases, attaining four inches or even more in length. 

41. Barbus {Capoeta) Puckelli. 

Puntius (Capocta) Pudkclli, Day, Pi’oe. Zool, Soo. 1868, p. 197. 

B, III, D. 2/7, P. 15, V. 9, A. 3/5, C. 19, L. 1. 24, L. tr. 4/3. 

Length of head 1/5, of caudal 1/6, height of body 2/9, of 
dorsal fin 1/6 of the total length. 

Eyes. Diameter 1/4 of length of head, 1 diameter from end of 
snout, and 1-J- diameters apart. 

Dorsal and abdominal profiles both equally and slightly con- 
vex, whilst the thickness of the fish equals its height. Mouth al- 
most anterior, upper jaw slightly the longest. The posterior extre- 
mity of the maxilla reaches to half way below the orbit. Maxillary 
barbels thick, reaching to beneath the anterior edge of the eye. 
No pores on the head, its summit rather convex. •: 

Jeeth, pharyngeal, plough-shaped, 5, 3, 2/2, 3, 5. 

Fins. Last undivided dorsal ray cartilaginous, the fin com- 
mences before the ventral, and midway between the end of the 
snout and the base of the caudal, which last is lobed in its 
posterior half. 

Lateral line. First descends for three scales, then proceeds direct 
to the centre of the base of the caudal. 


41 
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Oolours. Ghreenish yellow along the back, with a red mark on the 
operde, and a scarlet stripe extending along the middle of the side. 
A deep black mark on the dorsal from the base of the third to 
that of the sixth branched rays. Very fine dark spots over the 
scales especially at their bases. An indistinct black mark on the 
lateral line from the nineteenth to the twenty-first scales. 

Sah, jBangalore, where it is said to be common. Major Puckell 
sent me one specimen, 3 inches in length. 

>■9 

0. Without harleUy (Puntius). 
a. Last undivided ray^ OB&eou& and eei'rated, 

42. Baeuus {Puntius) apogon. 

JBarhus apogon, (Kuhl) Cur. and Yal. xvi, p. 392; GiinfchGr, Catal. vii, p. 150. 

Bysiomus apogoUf Bleeker, Nat. Tyds. Ned lud. iii, p. 428. 
ft apogonoideSf Bloeker, 1. c. ix, p. 150. 

Cyclocheilichthys (anematiclitbys) apogon, Bleokor, Prod. Cyp. p. 378, and 
Atl. loh. Cyp. p. 88, t. 29, f. 2. 

ft ft apogonoidesf Bleeker, 1. c. p. 379 and Atl. Ich. p. 89, t. 30, f. 3. 

Sysiomita macularius ? Blyth, J. A. S. of B. 1860, p. 159. 

Barhus macula/r-ius, *Gunther, Catal. vii, p. 150 j Day, Proc. Zool. Soo. 1869, 
p. 557. 

Nga-ta-zee and Nga-lay-touny Burmese. 

B. III. D. 4/8, P. 17, V. 11, A. 3/5, 0. 19. L. 1. 36, L. tr.*8/7. 

Length of head 1/4 to 1/5, of caudal 2/9, height of body 1/3, 
of dorsal fin 1/4 of the total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout, 1^ diameters apart. 

Body compressed, a great rise from the occiput to the base of the 
dorsal fin. 

Pins. Dorsal commences over the ventral and midway between 
the end of %e snout and the base of the caudal, its last undivided 
ray is strong, serrated, and rather shorter than the head. Mrst 
three anal rays somi-osseous. Oaudal deeply lobed. 

Lateral line — complete, 4 to 4^ rows of scales between it and 
the root of the ventral. 

Colours. Silvery, each scale with a black spot at its base. 

Mah, Tenasserim and^ throughout Burmah to the East Indian 
Archipelago. It attains 8 inches in length. 
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43.^ Barbus {Puntiua) ambassis. 

BarJyus cmbassisp Day, Proo. Zool. Soo. 1868, p. 683. 

JBunkuaif Ooriah. 

B. III. D. 3/8, P. 11, V. 9, A. 2/5, 0. 19, L. 1. 36. 

Length of head 2/11, of caudal 1/4, height of body 2/7, of 
dorsal hn 2/11 of the total length. 

Eyes. Diameter nearly 2/5 of length of head, 1/2 atliameter 
from end of snout, 1 diameter apart. Upper jaw slightly the 
longest, no barbels. 

Teeth, pharyngeal, sharp, crooked, 5, 3, 2/2, 3, 5. 

Fins. Dorsal spine osseous, strong, and posteriorly serrated, 
having about 15 teeth, the fin commences slightly anterior to the 
ventral and midway between the end of the snout and base of the 
caudal, which last is deeply lobed. 

Scales. Small and deciduous. 

Lateral line — incomplete, becoming indistinct in the posterior 
two-thirds of the body, 6 rows of scales between it and the base of 
the ventral fin. 

Colours. Light with a silvery streak along the side. 
small black spot at the base of the anterior dorsal rays, and a finger 
mark at the side of the tail. 

Hah* Madras, Orissa and Bengal. It attains about 3 inches in 
length. 


44. Barbus {Puntius) conchonius. 

Oyprinus conchoniits, Ham. Buoh., Fish. Gang. pp. 317, 389 ; Guv. and Yal. 
xvi, p. 394. 

Systormis conehonius, *Mc01ell. Ind. Gyp. pp. 286, 384, pi. 44, f. 8. (from 
Ham. Such. Mss.) ; *Jerdon M. J. L. and S. 1849, p. 317. 

PimtiiLS cwichonuis, Stein. Sitz. Ak. Wiss. Wein. Ivi, • 

B<vrhiis conchonius, Gunther, Catal. vii p. 153. 

• 

Hunchon pungti, Bengali. 

B. hi. D. 3/8, P. 11, V. 9, A. 2/5, 0. 19, L. 1. 26, L. tr. SJ/fiJ. 

Length of head 1/5, of caudal 2/9, height of body 1/3 of the 
total length. 

Eyes. Diameter 1/3 of length of head, nearly 1 diameter from 
end of snout. 
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Fins. Osseous dorsal ray moderately strong and serrated, as 
long as head withdlit the snout : the hn commences midway between 
the anterior extremity of the orbit and the base of the caudal, 
which latter is forked in its last half. 

Lateral line — ^incomplete, 4 J rows of scales between it and the 
base of the ventral fin. 

Colour^. A round black spot on the lateral line above the 
posterior portion of the anal fin. 

Hah, Lower Bengal, Behar and N. W. Provinces, attaining 5 
inches in length. 


45, Bakbus (Tuntius) gelius. 

Cyprinus gelius, Ham. Bach., Pish. Gaug. pp. 330, 390; •Cav. and Val. xvi, 
p. 397. 

„ canius, Ham. Bach., 1. c. ; *Cav. and Val. xvii, p. 397. 

Systomus gelius, McClell., Ind. Cyp. pp. 286, 386, pi. 44, f. 4, {from Ham. 
Buch. Mss.) 

,, canius, McOloll., 1. 0. pp. 287, 387, pi. 44, f. 6, (from H. B.’s Mss.) 

„ gelius, Bleokor, Verh. Bat. Gen. Ned. Ind. xxv, 1853, Bengal, p 129. 

^ Barbus gelius, Gunther, Catal. vii, p. 154 Day, Proc. Zool. Soc. 1869, p. 374. 

Cutturpoh, Ooriah ; Geli puyigti^ Beng. 

B. III. D. 3/8, P. 15, V. 9, A. 3/5, C. 19, L. 1. 25, L. tr. 9. 

Length of head 2/9, of caudal 1/4, height of dorsal 2/9, of 
body 1/3 of the total length. 

Eyes. Diameter 2/5 of length of head, 2/3 of a diameter &om 
end of snout, 1 diameter apart. 

Dorsal profile rather elevated. Barbels absent. 

Fins. Dorsal arises slightly in advance of the ventrals, its osseous 
ray is strong and rather coarsely serrated : caudal deeply forked. 

Lateral line— incomplete, ceasing after 5 or 6 scales. 

Colours. Reddish brown, with a black band over the tail a little 
anterior to the base of the caudal fin, and another less distinct over 
the base of that fin. The peritoneum being black appears like a 
dark band. A black spot passes across the base of the anterior 
half of the dorsal, extending one-third the distance up the rays. A 
black band over the base of the anal, highest in front. Occiput 
also black. 

Hah, Orissa and Bengal, attaining 2 inches in length. 

I 
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46.* Babbus {Puntius) ticto. 

Cypirinua Ucto, Ham. Buoh., pp. 314, 889, pi. 8, f. 87 ; *Cav. and Val. xvi, 
p. 393. 

Systorwus ticto, McGlell., Ind. Cyp. p. 382 ; Sleeker, Yerli. Bat. Gen. Ned. 
Ind. zxv, 1853, p. 128 ; *Jerdon, M. J. L. and S. 1849, p. 318. 

JRohtee ticto, Sykes, Trans. Zool. Soa 1841, p. 365. 

Systomus tripimctatus, Jerdon, M. J. L. nnd S. 1849, p. 316. 

? Systomus rubvotmctus, Jerdon, 1. o. p. 317. 

Ba/rhus Ucto, Gunther, Catal. vii, p. 513. 

j^aoli and Kotree, Hind. 

B. Ill D. 3/8, P. 15, V. 9, A. 2/5, 0. 19, L. 1. 23, L. tr. 5/6. 

Length of head 1/5, of caudal 1/4, height of body 1/4, of dor- 
sal fin 1/3 of the total length. 

Eyes. Diameter 1/3 of length of head, 1/2 a diameter from 
end of snout, 1 diameter apart. 

Body strongly compressed. Upper jaw slightly the longest, the 
posterior extremity of the maxiUa reaching to under the anterior 
margin of the orbit. 

Teeth, pharyngeal, crooked, pointed, 5, 3, 2/2, 3, 5. 

Eins. Osseous dorsal ray strong and serrated, three quarters as 
long as the body is high. Caudal deeply forked. 

Lateral line — incomplete, ceasing after 6 or 8 scales. 

Colours. Silvery, sometimes stained with red, a black spot on 
^e side of the tail before the base of the caudal fin and immediate- 
ly behind the anal : a smaller one (frequently absent) at the com- 
mencement of the lateral line. Eins often black, sometimes orange. 

ira3. Throughout India, except along the Malabar coast. 
P. Stoliczhanm takes ics place in Burma. It rarely exceeds .4 inches 
in length. 


47, Barbus {Puntius) punctatus. 

Pimtius punctatus, Day, Proo. Zool. Soo. 1865, p. 302, and Fishes of Malabar, 
p. 214, pi. vii. f. 1. 

Putter pei lee, Mai. 

B. m. D. 3/8, P. 15, V. 9, A. 2/5, C. 18, L. 1, 23, L. tr. 6/4. 
Length of head 1/6, of caudal 1/6, height of body 1/3, <>f 
dorsal fin 1/5 of the entire length. 
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Eyes. Diameter nearly 1/2 of length of head, 1/3 of a diameter 
from end of snout, 1 diameter apart. ^ 

Fins. Dorsal osseous ray strong, serrated, the fin commences 
over the ventrals, and midway between end of snout and base of the 
caudal ; its upper border slightly concave. Caudal emarginate. 

Lateral line — complete, slightly concave in the first pai*t of its 
course. 

Colours. Olive green superiorly, becoming white on the abdo- 
men. A diffused black spot on the twentieth and twenty-first 
scales of the lateral line. The anterior half of the fourth scale from 
the opercle, in the row next below the lateral line, black. Fins 
yellowish, dorsal and anal tipped with orange. Dorsal with two 
rows of black spots, and anteriorly a short intermediate one. 

Hah. Malabar, it does not appear to exceed three inches in 
length. 


48. Barbus {Puntius) phutunio. 

Cyiprinus phuiuniOt Ham. Bach., Fish. Gang. pp. 319, 390 ; *Cav. and Val. 
xvi, p. 395. . 

Systomus leptosomus^ McClell. Ind. Cyp. pp. 287, 387, pi. 44, f. 2, (from 
Ham. Bach. MSS.) ' 

Systomus phutunio, Bloeker, Verb.' Bat. Gen. Batav. xxv, Bengal, p. 128, and 
Cyp. and Cobit in Kat. Yerh. Holl. Maatsch. Haarl. 1861-65, p. 12, t. 4. f. 4. 

Barbus ,, ^Gunther, Catal. yii, p. 154 ; Day, Froc. Zool. Soc. 1869, 
p. 376. . • 

Barbus Outningn, Gunther, Catal. vii, p. 155. 

Kudji-Tcorundi^ Ooriah; Phutuni pungti, Beng. 

B. m. D.?^, P. 15, V. 9, A. 3/5, C. 19, L. 1. 20—23, L. tr. 8—10. 

8 

Length of head 1/4, of caudal 1/4, height of body 1/3 of the 
total length. 

Eyes. Diameter 2/5 of length of head, 3/4 of a diameter from 
end of snout, 1 diameter apart. 

Dorsal profile more elevated than the abdominal. Mouth small. 
Barbels absent. 

Fins. Dorsal osseous ray serrated, the serratures often becom- 
ing indistinct in the adult : the fin commences opposite the ventrals, 
and midway between the end of the snout and the base of the 
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caudal, which latter is rather deeply forked. 

Lateral line — incomflete, only extending along 3 or 4 scales, 
from it to the base of the ventral are 3 rows. 

Colours. Eeddish brown, with a black band passing from the 
back to opposite the middle of the pectoral hn : a second from the 
back to the posterior end of tho base of the anal : two other 
lighter bands pass do;wnwards, one from the anterior, the other 
from the posterior extr^ity of the dorsal. A dark band down 
the centre of tho dorsal, another at the base of the caudal. 

Hah. Orissa and through Bengal and Ceylon, attaining 3 inches 
in length.^ 

49. Barbtjs {Funtius) nighofasciatus. 

Barbus nigrofasciatus, Giintlier, Catal. vii, p. 155. 

B. ni. D. 3/8, P. 15, V. 9, A. 2/5, C. 19, L. 1. 20. 

Length of head 1/5, of caudal 1/4, height of body 1/4 of the 
total length. 

Eyes. Diameter 1/3 of length of head, nearly 1 diameter from 
the end of snout and apart. 

Body oval, strongly compressed : interorbital space convex. 

Mouth small, upper jaw the longest. Barbels absent. 

Pins. Dorsal lower than the body, it commences opposite the 
ventrals, its osseous ray is of moderate strength and finely serrated. 
Caudal deeply forked. 

Lateral line — complete, 3 rows of scales between it and the 
base of the ventrals. 

Colours. Eeddish, (this however may be a post mortem appear- 
ance, as seen in B. filamentosus)^ with a black band passing from eye 
to eye ; body with three vertical black bands, the first across the 
middle of the trunk, the second between the anterior portion of tho 
dorsal to behind the base of tho ventral, and the third on the free 
portion of the tail. Dorsal, anterior portion of ventral and anal 
black. ' 

Hah. Southern Ceylon attaining 2i inches in length. 

Its form much resembles that of B. ticto, which has not been 
recorded from Ceylon. It, however, entirely differs from it in 
colouration and in having a complete lateral line. 
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60. *Barbus (Puntim) GUGAino. 

Cyprinus guyanto. Ham. Buoh. Fishes, Ganges, pf^ 838, 339, 392 s *OaT. and 
Val. xvi, p. 446. 

Guganif Beng. 

B. IirD. 2/8, P. 12, V. 9, A. 7. 

Hoad oval, small, blunt and dotted. Mouth small. The jaws 
protrude in opening, the upper is the longest. * * The eyes are far 
forwards on the sides of the head and larg^.” 

Fins. The dorsal is near the middle, its osseous ray is strong 
and serrated. 

Scales. Large and firmly adherent. 

Lateral line — incomplete. 

Colours. The back dotted. 

Hab. Gangetic provinces and Assam. It scarcely exceeds an 
inch and a half in length . 

51. Bakbus (Puntius) Stoliczkanus. 

Barlus UcClellandij Day, Proc .Zool. Soo. 1869, p. 619, (not Ouv. and Val.) 

B. III. D. 2/8, P. 14, V. 9, A. 2/5, 0. 19, L. 1. 25, L. tr. 5/0.' 

Length of head 1/6, of caudal 1/5, height of body 1/3 of the 
total length. 

Eyes. Diameter nearly 1/3 of length of head, 1 diameter from 
end of snout, 1^ diameters apart. 

Mouth small. Barbels absent. 

Toeth, pharyngeal — crooked, 5, 3, 2/2, 3, 5. 

Fins. Osseous dorsal ray serrated but less strongly than 'in 
B, ticto, the serratures are likewise rather irregular, the fin com- 
mences midway between the snout and the base of the caudal, 
which latter is lunate. 

Lateral line — complete, there are 3J rows of scales between it 
and the base of the ventral fin. 

Colours. Silvery,-, a black mark on the lateral line about the 
third scale, and a deep black mark above and a little behind the 
posterior extremity of the anal fin, superiorly it extends almost to 
the back, whilst it is yellow anteriorly. Fins orange. 

Hab, Eastern Burma, where it entirely supersedes B. ticto. 
It attainB four inch^ in length. 
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52. Babbits {Puntius) fybbhoftebits. 

By storms pyrrhopterus, MoClell., Ind. Cyp. pp. 285, 883, pi, 44, f. 1 ; *Ouv. 
and Yal. xvi, p. 395. 

Barhm pyrrlwpt&rust Gunther, Gatal. vii, p., 57. ^ 

B. III. D. 2/7, P. 12, V. 9, A. 7, 0. 19, L.l. 22-24, L. tr. 4^/4^. 

Length of head 1/4, height of body rather above 1/3 of the total 
lengthy No barbels. 

Fins. Osseous dorsal ray of moderate strength, serrated. 

Lateral line — complete, 2 rows of scales between it and the 
base of the ventral fin. 

Colours. A dark spot at the end of the lateral line just before 
the baSB of the caudal fin. 

Hah, Upper Assam. 

b. Osseous dorsal ray entire, 

53. Babbus {Puntim) stigma. 

Bystonms sophoret McClell., lud. Gyp. pp. 285, 382 ; Jerdon, M. J. L. and S. 
184# p. 316, (not Ham. Bnch.) 

Leuciscus stigma, Cuv, and Val. xyii. p 93, pi. 489 ; Jerdon, 1. o. p. 317. 

„ sulphurous, Guv. and Val. xvii, p. 96. 

Cyprinus sophore,* Guv. and Val. xvi, p, 388. 

Barbus sophore, Gunther, Gatal. vii, p. 152. 

Puntius modestus, Kner, Novara Fische, p. 348, t. 15, f. 3. 

BoArbus modesius, ^Gunther, Gatal. vii, p. 166. 

Barbus stigma, Day, Froc. Zool. Soo. 1868, p. 198, 1869, p. 375. 

Cliadu-perigi, Tel. ; Patia-kenmdi, Ooriah ; Katcha-karawa and 
Pottiah, Hin. ; Hatch haraiva, Can . ; Nga-Tckoon-ma, Burm. 

B. III. D. 3/8, P. 17, V. 9, A. 3/5, C. 19, L. 1. 25, L. tr. 5/4, 
Vert. 15/14. 

Length of head 1/5, of caudal 1/5, height of body 1/4 of the 
total length. 

Eyes. Diameter 1/4 of length of head, 1 J ^ameters from end of 
snout, 2 diameters apart. 

Jaws equal in front. No barbels. 

Teeth,— pharyngeal, crooked, 5, 3, 2/2, 3, 5. 

Fins. Osseous dorsal ray of moderate strength, entire, as 
long as the head without the snout; it commences over the 

% 42 
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ventrals, and midway between the end of the snout and- the base 
of the caudal. 

Lateral line — complete, 3 to 3J rows of scales between it and 
the base of the ventral fin. 

Colours. Silvery, with a scarlet lateral band at some seasons, 
and a dark mark across the base of the middle dorsal rays, this 
last being occasionally absent. A round black blotch, more or 
less distinct at the root of the caudal fin. • 

Hah. Throughout India and Burma, As food it is bitter. 

In January 1868 I found 1850 developed ova in one female 
fish at Madras. 

54. Barbus {Puntius) cnRYsoPTERUS. 

Sifstowiis chrysopierust McClell., Iml. Cyp. pp. 285, 383. 

Barhiis chrysopteruSy Guuther, Catal. vii, p. 152. 

Poiiiakj Punj. 

B. III. D. 3/8, P. 17, V. 9, A. 2/5, C. 19, L. 1. 23, L. tr. 5/5. 

Length of head and caudal fin each nearly 2/9, height of body 
1/3 of the total length. • 

Eyes. Diameter 1/3 of length of the head, 3/4 of a diameter 
from end of snout. 

Upper i^rofile slightly concave over the nape, rising considerably 
to the base of the dorsal fin, and much more convex than that of 
the abdomen. Body compressed. 

Mouth narrow, horse-shoo shaped, the upper jaw very slightly 
the longest, when the mouth is closed. 

Fins. Dorsal arises slightly in advance of the ventral, and 
midway between the end of the snout and the base of the caudal, 
its smooth osseous ray is not strong and as long as the head 
without the snout ; upper margin of the dorsal fin slightly concave, 
its height is only slightly above one-half of that of the body. The 
pectoral extends to the ventral, and the latter to the anal. Lower 
caudal lobe slightly the longest. 

Lateral line — complete, 3|- rows of scales between it, and 
the base of the ventral. 

Colours. Dirty silvery, darkest along the back, and each scale 
having a dark base farmed by fine black dots. Dorsal, ventral, 
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and anal fins stained with black spots at their extremities. A 
dark mark at the base of the 4th and 6th divided dorsal rays, some- 
times a dark mark at base of the tail. 

Hah. Assam, N. W. Provinces and Punjab. 

55. Baebus (JPuntius) unimaculatus. 

Systomus unimaculatus, Blyth, J. A. S. of Bengal, 1860, p. 159. Day, Proo. 
Zool. Soo. 1869, p. 557. 

B. III.D. 3/8, P. 11, V. 8, A. 2/5, C. 19, L. 1. 24, L. tr. 4l/4i. 

Length of head 2/7, height of body 1/3 of the total length. 

Eyes. Diameter 1/3 of length of head, 1 diameter from end of 
snout and apart. 

Mouth small, extending half the dis tance to below the orbit. 
No barbels. 

Fins. Dorsal with an osseous, entire and weak, ray : it com- 
mences midway between the snout and the base of the caudal fin. 

Lateral line, incomplete, becoming lost opposite the posterior 
extremity of the dorsal fin. 

Colours. Silvery, a black mark at the base of each dorsal ray. 

A number of fry up to 1 inches in length from the Tenas- 
serim Provinces are in the museum ; what they would bo, when 
adults, it is difficult to determine, but probably (as the lateral line 
is incomplete) they never would grow lai’ge fish. 

56. Barbus (Puntius) filamentosus. 

Leiiciscus f lawentosus, Cuv. and Val. xvii, p, 95, pi. 492. 

Lcucisciis Mahecola, Cuv. and Val. xvii, p. 305, pi. 602 (young). 

Systomus assimilis, filamentosus, efc Maderaspatensis, Jordon, Madr. Jourii. 
Lit. and Sc., xv, pp. 318, 319. 

Puniius filamentosus. Day, Fish. Malabar, p. 215. 

Barhus filmientosus, Gunther, (? synoni.) Catal. vii, p. 145. 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, C. 19, L. 1. 21, L. tr. 5/3. 

Length of head 1/5, of caudal 1/4, height of body 1/3 of the total 
length. 

Eyes. Diameter 2/5 of length of head, 2/3 of a diameter from 
end of snout. 

Body strongly compressed. Generally large pores over the 
snout. No barbels. 
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Ossoous dorsal ray smooth and feeble, whilst the divided 
ones aro all more or less elongated in tlie adult. 

Latertil line — complete, 2 rows of scales between it and the base 
of the ventral. 

Colours. Silvery, each scale having a metallic green edging, 
whilst a more or less distinct black blotch exists on the lateral line 
before the base of tlie caudal fin. A very curious change occurs 
in this fish immediately after death, the whole of its body becoming 
scarlet. Caudal red, tipped with black. 

Hah, Western coast and Southern India, attaining 6 inches in 
length. 

Dr. Giinther remarked Valenciennes and other naturalists 
have overlooked the barbels in this species,’* but I consider the 
Ceylon fish from which he drew up his description as belonging to 
IB. hpidits, for B , Jilameidosus is destitute of barbels. 

57. Baiibus ( Puntius ) teiiio. 

Cijprinus terio, Ham. Buch.j Fish. Gang. pp. 313, 389; *Ciiv. and Val. 
xvi, p. 398, 

gihhosus, *McClell., lud. Cyp. pp. 286, 385, pi. 44, f. 7, (from Ham. 
Biicli. MSS.) 

Boiims ioriOf *Guntlier, Catal. vii, i). 153; Day, Proc, Zool. Soo. 1^69, 
p. 376. 

jrabfchia-hrundi, Ooriah ; Ten' Bong. 

B. III. D. 3/8, r, 15, V. 9, A. 3/5, C. 19, L. 1. 21, L. tr. 5/5. 

Length of head 1/4, of caudal 1/4, height of body 1/3,' of dorsal 
1 /4 of the total length. 

Eyes. Diameter 1/3 of length of head, 1 diameter from end of 
snout, IJ diameters apart. 

Body compressed, dorsal profile more convex than the abdominal 
one, there being a considerable rise from the snout to the base of 
the dorsal fin. Upper jaw slightly the longest. No barbels. 

Fins. Osseous dorsal ray moderately strong and entire ; it arises 
slightly in advance of the ventrals, and midway between the end 
of snout and base of the caudal. 

Lateral line — incomplete, ceasing after 3 or 4 scales. 

Colours. Silvery, greenish along the back, and each scale 
having a number of fine black spots most numerous at the anterior 
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margin, A large black blotch in the middle of the side, over the 
posterior extremity of the anal, which sometimes is extended 
in the median line as far as the tail. A very indistinct black blotch 
under the posterior extremity of the dorsal passing downwards to 
the middle of the hsh. Fins with a yellowish tinge, stained at their 
margins. 

Hah, Orissa and Bengal, attaining 3 or 4 inches in length. 

58. "^^Barbus {Puntius) Duvaucelii. 

Leuciscns Duvauceliiy Cuv. and Val. xvii, p. 95, pi. 491. 

Systonms Diivomceliij *Blocker, Prod. Cyp. p. 278, (no description). 

Barhus Duvaucelii, ^Giintlier, vii, p. 151. 

B. III. D. 2/8, A. 2/5, L. 1. 27. 

According to the figure the length of the head is 1/5, of caudal 
about 2/9, height of body 1/3 of the total length. 

Eyes. About 1/4 of length of head, 1 diameter from end of snout. 

Fins. Dorsal commences rather nearer the base of the caudal 
than to the end of the snout, its osseous ray entire. Caudal forked. 

Lateral line — complete. 

Colours. A black spot at the end of the lateral line just anterior 
to the base of the caudal fin. 

Hah, Bengal. 


* 59. Barbus (Puntms) vittatus. 

Puntius vittatus, Day, Proo. Zool, Soc. 1865, p. 303 ; Fish. Malabar, p. 215, 
pi. 13, f. 1. 

Barhus vittatus, Gunther, Catal. vii, p. 156. 

llooli. Hind. 

B. III. D. 2/8, P. 12, V. 9, A. 2/5, C. 20, L. 1. 20-22, L. tr. 4/3. 

Length of head 2/9, of caudal 2/7, height of body 1/3 of the 
total length. 

Eyes. Diameter 1/2 of length of head, 2/3 of a diameter from 
end of snout, 2 diameters apart. 

Fins. Dorsal ray osseous, weak, and entire ; it commences 
somewhat in advance of the ventrals, and midway between the 
snout and the base of the caudal fin, the latter being forked. 

Lateral lino — incomplete, ceasing after about five scales. 
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Colours. Silvery, generally with four black spots in the adult, 
one just before the dorsal, one below its posterior margin, another 
at the base of the caudal and a fourth at the base of the anal. 
The dorsal has a vertical black streak, and a black tip with orange 
markings. In the immature the colours vary; when the fish is 
about eight-tenths of an inch long, a vertical stripe begins to show 
itself in the posterior third of the dorsal fin, the summit of which 
also becomes edged with black, whilst there is some irregular 
orange colouration about the fin ; a black spot shows itself at the 
base of the caudal and anal fins, and in very young specimens the 
line of demarcation between the green of the back, and the silvery 
abdomen, appears like a white band running from the eye to the 
middle of the tail. 

Hah, Mysore and Malabar, attaining 1 J inches in length. 

c. Without osseous dorsal raijy 
60. Baubus (Ptmtius) Punjaubensis. 

B. III. D. 3/8, V. 9, A. 2/5, C. 19, L. 1. 43, L. tr. 8/? 

Length of head 2/11, of caudal 1/4, height of body 2/7 of the total 
length. 

Eyes. Bather large, situated in the anterior half of the head, 
1/3 of a diameter from end of snout. 

Mouth small, horse shoe sliaped, with the upper jaw slightly 
over-hanging the lower. Abdominal profile more convex than 
that of the back. Barbels absent. 

Fins. Dorsal two-thirds as high as the body below it, arising 
midway between the snout and the base of the caudal fin, its last 
undivided ray is weak and articulated. Caudal deeply forked, with 
pointed lobes. 

Lateral line — incomplete. 

Colours. Silvery, with a burnished silvery stripe along the side, 
and a black spot at the base of the caudal fin. Two first dorsal 
rays and intermediate membrane deep black. 

Hah, Ravi river at Lahore ; it is a small species, attaining about 
2 inches in length. Rapidly putrifying, nearly all my specimens 
were spoiled before I was able to put them into spirit. 
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61, Barbus {Punthis) cosuatis. 

Cyprinus cosmtis, Ham. Buch., Fish. Gang. pp. 338, 392 ; #Cuv. and Val. 
xvi, p. 444. 

Systomm malacopterus, McClell, Ind. Gyp. pp. 287, 386, pi. 44, f. 9, (from H. 
B. MSS.) 

Rohtee pangut, Sykes, Trans. Zool. Soo. ii, p. 365. 

Leuciscus cosuatis, Bleek., Verh. Bat. Gon. Ned. lud. xxv, 1853, p. 139, 

Barbus cosuatis, Giinthor, Gatal. vii, p. 157. 

KoBxoati, Beng, 

B. III. D. 3/8, P. 13, V. 9, A. 2/5, 0. 19, L. 1. 22, L. tr. 6. 

Length of head 1/4, of caudal 1/4, height of body nearly 1/3 of 
the total length. 

Eyes. Diameter 2/5 of length of head, 1/2 a diameter from end 
of snout, 1 diameter apart. 

Fins. Dorsal without any osseous ray, it commences midway 
between the end of the snout and the base of the caudal fin. 

Lateral line — incomplete, the row of scales on which it is 
situated is larger than the others. 

Colours. Silvery, the scales having dark margins, the top of 
the dorsal, and a spot across the middle of the anterior anal rays, of 
a black colour. 

Hah. Bengal, attaining 2 or 3 inches in length, also found in 
the North West Provinces. 

62. ^Barbus {Pimtim) presbyter. 

Leuciscus presbyter, Cuv. and Val. xvii, p. 307. 

B. III. D. 11, A. 7, L. 1. 26, L. tr. 6/2. 

Length of head 2/9, height of body 2/9 of the total length. 
Profile of back straight, that of the abdomen convex. The upper 
jaw slightly longer than the lower. 

Fins. No strong ray in the dorsal fin ; anal small ; the caudal 
not deeply lobed. 

Lateral line — concave. 

Colour. Back greenish, sides silvery, no spots, dorsal slightly 
edged with black. 

Hah, Bombay ; although placed here amongst the barbels its 
right to the position appears doubtful. 
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k 

63. Baiiiixts {Puntius) puntio. 

Cyprinus pimtio, Ham. Buch., Fish Ganges, pp. 318, 389. 

Barbus puntio, ♦Gunther, Catul. vii, p. 154 ; Day, Proo. Zool, Sec. 1870 

p. 100. 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, C. 21, L. 1. 23, L. tr. 4/4. 

Length of head 1/4, of caudal 2/7, height of the body nearly 1/3 
of the total length. 

Eyes. Diameter 2/5 of length of head, 3/4 of a diameter from 
end of snout ; 1 diameter apart. 

Dorsal j^rofile considerably elevated. Mouth small. No barbels. 

Fins. Last undivided dorsal ray weak, entire, and not osseous ; 
the fin commences rather in advance of the vontrals, and midway 
between the anterior margin of tlie orbit and the base of the 
caudal, the latter fin deeply forked. 

Lateral line — incomplete, only extending along a few scales ; 
2-J rows between it and the base of the ventral fin. 

Colours. Silvery, a wide black band encircles the free portion 
of the tail, and includes the tip of the anal fin. Dorsal orange, 
tipped with black. 

Mah. Bengal and British Burma. It only attains about 3 
inches in length. 
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Plate XV. 

Figs. 1 — S. Tlectopijlis achatina^ Gray, p. 217 et soq. 

1, gonoral anatomy ; 2, jaw; 3, different teeth of one transverse 
series. 

Figs. 4 — 6. Fleet, cyclasjsisy Benson, p. 217 et seq. 

4, genital organs ; 5, jaw ; 6, various teeth of a series. 

fU foot ; a, anus ; I, lungs ; mtt mantle ; rwi, rotraotilo muscle of the foot ; 

penis ; oc, oral parts 5 57, salivary glands j roo, retractor of tlio oral parts ; 

retractor of the penis j sj/l, supposed arrow gland ; al, alimentary canal ; 
rs, seminal receptacle ; liver; aZj;, albuminous gland ; hd, liermaplirodito duct ; 
hff, liermapt. gland ; i, intestines ; si, stomach ; k, kidney ; h, heart ; pig- 
ment gland ; vd, vus deferens ; ni, uterus ; eg, eggs in the uterus ; pr, prostata, 
7 <o, hermaphrodite opening. 






Plate XVI. * 

Pigs. 1 — ;3. Trachia delihrata^ Bonson, p. 225. 

1, genital organs ; 2, jaw ; 3, various teeth of one transverse series. 

Pigs. 4 — 10. Sesara infrendens, Gould, p, 242 ct seq. 

4, genital organs of a young specimen ; 5, the same of a full 
grown sj)ocimon ; 6, horny organ situated in an appendage of the 
oviduct, enlarged ten times the natural size ; 7, a transparent, 
horny, bearded tliread, connected with the appendage represented 
in lig. 6 ; 8, similar threads, as seen in fig. 7,’ but not boarded ; 
different teeth of one transverse row. 

7io, hermaphrodite opening; p, penis; w, retractor mnsclo; ui, ntcros ; 
rs, seminal reccptaclo j 7«Z, hermaph. duct ; ahj, albuminous gland ; rd, sominal 
duct ; c, calciferous sac ; /, flagellum ; x upper and a', lower end of tho peculiar 
horny appendage of the oviduct ; n, place where tho end of tho horny appendage 
was originally situated. 
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Plate XVIL 
#' 

Figs. 1 — 5, Rotula ancepn^ GoulJ, see p. 233 et sotp 

1 . General anatomy, 2, diagrammatic view of the various lobes 
of the mantle, enlarged ; 3, genital organs ; 4, jaw ; 5, teeth, all en- 
larged (see p. 236). 

Figs. 6 — 14. Maerochlamy^ [Durgdltii] honesia^ Gould, p. 248 
et seq. 

6, normal form ; 7, Pegu variety ; 8, abnormal variety from 
Moulmein, (comp. p. 248) ; 9, variety from near Moulmein ; 10, jaw ; 
11, jieculiar solid, horny threads from the genital organs ; 12, solid 
particles out of the bag marked r in fig. 13, which is a peculiar 
appendage of the genital organs; 14, various teeth; all objects 
represented in figures 10 — 14 are greatly eidarged. 

/, foot ; /ly, foot gland ; a, anus 5 r, rcMStum 5 agr, amatorial gland ; a 7 , albii- 
minons gland accompanying the rectum ; li, livor ; i, intestines ; st, stomach ; 
S17, salivaiy glands ; heart ; k, kidney j pigment glsfnd ; I, Iniigs ; 
oc, oral parts j Isl, left shell lobe of mantlo ; Isl', lower end of the same ; rsl, right 
shell lobe ; rsl^, lower end of the same ; rdl, right dorsal lobo ; Idl, left dorsal 
lobo ; p, penis ; enlarged portion of tho same ; cd, oalciforons gland 5 
flagellum ; vd, vas deferens ; /a, sessile gland of tho oviduct ; ra, rccepta- 
eulum scminis ; ut, utoms ; pr, prostata ; hd, homiaphrodito duct ; Jig, herma- 
phrodite gland i ahj, albuminous gland •, m, rotractilo musclo ; ho, hermaphro- 
dite opening. . 










Plate XVIII. 


Fig. 1 — 4. Conulema attegia^ Benson, p. 237. 

I, gonital organs; l/i, section of tlie amatorial gland; 2, diagram- 
matic view of the mantle lobes; 3, jaw; 4, different tooth of one 
transverse series. 

Figs. 5 — 9. Conulema infula^ Benson, p. 239. 

5, side view of an animal, from Calcutta; 6, genital organs 
during the winter season ; 7, anterior portion of the same during 
the rainy season ; 8, jaw ; 9 various teeth of one transverse series. 

Fig. 10, Comdema liricuieia, StoL, x>- 241. 

t- 

Figs. 11 — 13, Microctjdia moleoulay Benson, j). 251. 

II, gonital organs; 12, jaw ; 13, a few tooth from a transverse 
series. 

ap, amatorial gland ; ho, hermapbrodito opening ; m, retraotor mnsole ; 
X*, penis ; ps, oalciforous sac ; vd, vas deforous ; pr, prostata ; ut, uterus ; hd, hor- 
niapbrodite duct ; hg, herampli. gland ; alg, abbuminous gland ; rs, rooeptacu* 
lum seminis ; ov, enlarged ovary sao ; rsl, right shell lobe of iho mantle ; 
lower ond of the same ; Id, left shell lobe ; lsl\ lower end of the same ; rdl, 
right dorsal lobe; Idl, loft dorsal lobo; a, fi, y^ 8, suooossive layers in the 
section of the amatorial gland, (Qg. Icr). 
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Plate XIX. 


Figs. 1 — 4 and 7 — 0. Sophina caliaft^ Bonson, p. 255. 

1, general anatomy; 2, genital organs; 3, 3fli, jaws; 4, a few 
teetli of a transverse series, the 5tli and 14th tooth shown in a 
lateral view^ ; 7, tyjncal specimen, front, side and upx^or views ; 
8, var. seliistostdisf same views; 9, a specimen A\itli irregularly 
thickened peristome. 

Fig. 10. Sophina foralilis^ Benson, p. 257. 

10«, the front view, is enlarged tnico the natural size. 

Figs. 5, 11, 12, Sojfldiia discoidalis^ Stol., p. 258. 

6, jaw ; 11, a much depressed sx)ecinicn, natural size ; 12, a some- 
what elevated specimen; figs. 12t?, 12J, 12f, are enlarged. 

Figs. 0 and 13. Sojdiina conjtotgens, Stol., j). 250. 

0, jaw; 13, different views in natural size. 

Of', oral 2 >artsj /, leiilaclcs; rp, cyc-pcdiclcs j a, aims; hi, kidney duct ; 
9)?/, nianfclo : lud, left .shell lobej vimZ, right shell lobe; ivy, salivary glands ; 
71, ganglion ; ao, aorta with the branches Ih and hg ; st, stomach ; 7c, kidney ; 
7t, heart; Z, lungs; r, rectum ; 9/i, retractor; calciferous sac; w7, seminal 
duct ; rs, seminal receptacle ; p, penis ; j/s, amatorial gland; Ao, hermaiihrodito 
opening ; pr, prostata ; ut, uterus ; lul, hermaphrodite duct ; hg, hermaphrodite 
gland ; ag, albuiiiiuous gland. 
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Genus Sciitzothoeax, JIvchel, PL xxii, f. 1, 2. 

llacoma^ sp. JiIoCloll. 

ScJihopyge, sp. Hock el. 

Opisfocheilus, pt. 131oeker. 

Abdomen rounded. Snout conically rounded, and laterally sonieivlati 
comprcsfied , with the mouth arched and aniero- inferior, mandibles neither 
broad, flattened, nor with sharp margins, its edge, sometimes ha thin, 
deciduous horny covering Barbels four. Pharyngeal teeth pointed, 
hooked, i), 3, 2/2, 3, 5. Porsalfln ruiher short, with a strong, o:^seous, 
serrated ray, and arising opposite the vmdrats ; anal short. Seales 
very small, the vent and base of the anal Jin in a sheath, covered by en- 
larged, tiled, scales. Lateral line passing to the centre of the haw ^ 
the caudal Jin. 

Geographical disirihution. Mountain streams and rivers .around 
tlio hasos of tlio Himalayas, also in Cashiiioro, Nopaul, and 
Afglianistan. • 

* I’his Jiciriiy covering is very liable to liocoiiio dotaoliod and lost after doatli, 
it should bo carefully iuvostigatod iu fresh spcciiiicus. 
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Synopsis of species. 


1. 

Schizoihoraic harhatus, D. 4/8, A. 3/6, Cdhvl. 

2. 

if 

niger, D. 4/8, A. 3/5, Cashmere, 

3. 

ft 

intermedins, D. 4/8, A. 3/5, Afghanistan. 

4. 

ft 

RitcJiianus, D. 3 — 4/8, A. 2/5, Afghanistan. 

6. 

it 

•nobilis, D. 3/9, A; 8, Afghanistan and Ncpaul. 

6 . 

if 

plavifrons, D. 4/7, A. 2/5, Cashmei'c. 

7. 

f» 

Hod^sonii, D. 3/8, A. 2/5, L. 1. 155, Himalayas. 

* 8. 

)} 

lahiatus, D. 3/8, A. 7, Afghanistan, 

* 9. 

It 

cJmjsochlorus, D. 3/8, A. 8, Afghanistaii. 

#10. 

ji 

gohioiJes, 1). 3/8, A. 6, Ba/mean river. 

11. 

ft 

cvrvifi'ons, D. 11, A. 8, L. 1. 100, Cashmere. 

#12. 

ft 

nasusj D. 11, A. 8, Cashmere. 

13. 

>• 

Hiigclii, D. 11, A. 8, L. 1. 190, Cashmere. 

#14. 

ft 

micropogon, D. 11, A, 8, Cashmere. 

#15. 

ti 

Edcniana, D. 3/8, A. 8, Afghanistan. 

#16. 

ii 

longipinnis, D. 11, A. 8, Cashmere. 

17. 

ft 

esoeinns, D. 3/8, A. 3/5, Cashmere and Afghanista/n. 

#18. 

ft 

hrevis, D. 2/7, A. 7, Afghanistan. 


Amongst tho foregoing 1 8 species, it is very, or rather most, prob- 
able that several will eventually turn out to bo synonyms. 

1 . ScUlZOTnOE AX liAEllATTTS. 

McClelJ., Cal. Jourii. Nat. Ilist. ii. 1842, p. 680; Giiuther Catal. vii. p. 1G8. 

B, III. D. 4/8, P. 21, V. 11, A. 3/5, C. 21. 

Length of head 1/5, caudtil 1/5, height of body 1/5 of tho total 
lengtl^ 

Eyes. Diameter 1/4 of length of head, \\ diameters from end 
of snout. 

Interorbital space very slj^htly convex. Mouth inferior, semi-oval ; 
cleft nearly horizontal, about e(j[ualling that of the gape ; upper 
jllw slightly the longest ; inside of lower jaw said to be covered 
with a deciduous cartilaginous layer (tho specimens in the 
British Museum which I saw, had their mouths iirmly closed). Lower 
labial fold entire, and having a free margin in its entire extent. 
Barbels as long as the orbit. • 

Fins. Dorsal commences midway between the anterior margin 
of tho orbit and the base of the caudal ; its osseous ray strong, as 
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long as the head, and posteriorly with closely set denticulations ; 
anal when laid flat does not extend so far as the base of the 
caudal. 

Scales — minute, anal row but little developed. 

Colours — silvery. 

Hah. Oabul river at Jellalabad, attaining at least 11 inches 
in length. 


2. Schizothohax nioer. 

Hockol, Fiachoaus Kaachmir, p.29,t. 5 ; *Oiiv. and Val. xvi, p. 217 ; Gunther, 
Gatal. vii. p. 164. 

Algliady Cash. 

D. III. D. 4/8, P. 19, V. 10, A. 3/5, C. 19. 

Length of head about 1/5 (4/21), of caudal 1/6, height of body 
1/5 of the total length. 

Eyes. Diameter 2/9 of length of head, very littlo more than 
1 diameter from end of snout, 1 J diameters apart. 

Mouth horse-shoe shaped, inferior, the upper jaw somewhat pro- 
jecting, cleft nearly horizontal, but not so long as the gape. Margin 
of the lower jaw cutting, its inside covered with a horny cartilagi- 
nous layer. Lower labial fold interrupted. Barbels shorter than 
the eye. 

Fins. Dorsal arises midway between the anterior margin of the 
orbit and the base of the caudal, also a little before the root of 
the ventral ; its osseous ray is moderately strong, as long as the head 
without the snout, and having posteriorly coarse and rather closely 
set denticulations. Anal lin when laid flat not reaching the base 
of the caudal which latter is forked. 

Scales — minute, anal row but little developed, the largest being 
one-third as broad as the orbit. 

Hah, Cashmere, attaining at least seven inches in length. * 

3. ScmzoTnoitAx intbrmedius. 

McClell., Cal. Journ. Nat Hist, ii, 1843, p. 579; Giinther, Catal. vii p. 165. 
B. III. D. 4/8, P. 17, V. 11, A, 3/5, C. 19. 

Length of head 1^ of caudal 1/5, height of body about 1/5 of the 
total length. 
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Eyes. Diameter 1/6 of length of head, nearly 2 diameters from 
end of snout and apart. 

Interorbital space flat, mouth inferior, crescentic, with the cleft 
nearly horizontal, and the gape one half greater in extent than the 
cleft. Snout overliarigiiig the upper jaw which projects beyond the 
lowi'r, the ctlge of the latter rather sliarj), and its inside covered 
witli a deciduous cartilaginous layer. Lower labial fold inter- 
rupted in the middle. Barbels about as long as the eye. 

Fins. Dorsal coniineiK^os midway between the end of the snout 
and the base of the ctftidal, and slightly in advance of the ventrals ; 
its osseous ray is of moderate strength, rather more than half as 
long as tlie head and closely serrated posteriorly. The anal when 
laid flat reaches tlie root of the caudal. 

jScales— minute, anal row moderately developed, the largest being 
almost half as broad as the orbit. 

Ilah, Afghanistan, attaining at least 1 1 inches in length, 

4. SciiizoTiiouAx ErnniiANUs. . 

McClell., Cal. Journ Nut. Hist, ii, 1812, p. 580 j Gunther, Catul. vii, p. 1C8. 

B. III. P. 19, V. 11, A. 2/.5, C. 21. 

8 

Length of head 2/9, of caudal 2/9, height of body 1/5 of the 
total length. 

Eyes. Diameter 1/5 of length of head, 1|- from end of 
snout, IJ diameters apart. 

Mouth inferior, semi-oval, the ja,ws equal in front. Lower 
labial fold entire, and having a free margin in its entire extent, 
which, however, is produced into a short median lobe. Interorbital 
space nearly flat. Barbels nearly as long as the eye. 

Fins. Dorsal commences midway between the anterior margin 
of the orbit and the base of the caudal ; its osseous ray is serrated 
posteriorly, rather feeble, and the stiff portion as long as the 
head without the snout ; anal when laid flat does not quite reach 
the base of the caudal, which latter is lunate. 

Scales — minute, anal row moderately devolmjed. 

Colours — silvery and spotted with black. ® 

Udb, Afghanistan, attaining at least nine inches in length. 
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5. ScHizoTiioiiAx NOBiLis, pi. xxii, fig, 1, 2. 

Bacoyna nobiUsy *MoClelland, Cal, j. N. H., vol. ii, p. 577, pi. xv, fig. 4, 

B. Ill, D. 3/9, r. 19, V. 11, A. 3/5, C. 19. 

Length of head 1/4, of caudal 1/5, height of body 1/5 of tlfe 
total length. 

Eyo8. Diameter 1/9 of length of head, 3 diameters from end of 
snout, 2^- diameters a2)art. 

Head elongated and compressed, upper jaw slightly the longest. 
Opercle rounded i)osteriorly. Cleft of mouth nearly horizontal. 
In a line specimen 15 inches long, from Nepaul, now in tho 
Calcutta Museum, tlicre is no horny envelope to the lower jaw, but 
sliort longitudinal bands of horny substance are present inside 
both jaws ; these of course may have been attached to a homy 
covering which lias become lost. Hostral barbels as long as one 
and a half diameters of tho orbit, and slightly longer than the 
maxillary ones. Lower labial fold interrupted in the middle. 

Fins, Dorsal comnionces midway between tho o^je and tho base 
of the caudal ,* its spine is strong, not (piite half as long as the 
head, and posteriorly rather feebly serrated. Anal when laid fiat, 
does not roach tho caudal, which latter is deeiily forked. 

Scales in tiled row moderately developed, and two thirds as long 
as the orbit. 

The entire length of the intestinal canal, according to McClel- 
land, is only one and two two-thirds tho lengtli of the body. 

Colours — silvery, tho whole body and fins covered with numer- 
ous small spots. 

llal), Afghanistan and Nepaul, attaining 18 inches in length. 

6. SciIIZOTUORAX rLANIFllOXS. 

TTtickol, Fisclic aus Kaslmiir, p. 44, t. 8, fig. 2 ; ’*^Cuv. & Val. xvi, p. 221 j 
Giinthcr, Catnl. vii,p. 163. 

B. III. D. 4/7, P. 21, V. 11, A. 2/5, C. 21. 

Length of head 2/9, of caudal 2/11, height of body 2/9 of tho 
total length. 

Eyes. Diameter 1/5 of length of head, 1 J diameters from end 
of snout and apart. 
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Interorbital space flat, the nuchal region somewhat prominent. 
Mouth anterior, cleft descending obliquely downwards, the jaws 
equal in front, the edge of the mandible not cutting, and having 
an internal covering of tliin, deciduous, cartilage ; the lower labial 
fold interrupted in the middle, where there are a pair of largo 
open glands. Barbels about as long as the eye. 

Fins. The dorsal commences midway between the posterior 
extremity of the orbit and the base of the caudal, its osseous ray 
is moderately strong, two-thirds as long as the head, and coarsely 
serrated posteriorly. Anal nearly reaching the caudal when laid 
backwards, whilst the latter fin is truncated. 

Scales —minute, except the anal row which is moderately deve- 
loped, the largest being half as broad as the orbit. 

Colours — silvery. 

Mah. Cashmere, attaining at least 14 inches in length. 

7. ScniZOTIIORAX Hodgsonii. 

Giintlier, Catal. vii, p. 167. 

Oreinus IFodgsonU, Gunther, Proo. Zool. Soo. 1801, p. 224. 

Dinnawah^ Hind. (N. W. P.) 

B. III. D. 3/8, P. 19, V. 11, A. 2/5, C. 19, L. 1. 155. 

Length of the head and caudal each, about 1/5 (4/21), height of 
body 1/6 of the total length. 

Eyes. Diameter 1/4 of length of head, 1-J diameters from end 
of snout. 

Interorbital space slightly convex, snout pointed. Mouth in- 
ferior, breadth of gape equalling the depth of the cleft, the ujpper 
jaw projecting and having a broad fleshy lip with a free superior 
margin. Edge of lower jaw slightly compressed, having internally 
a thin deciduous cartilaginous layer; lower labial fold broad, 
free in its whole circumference, and having a small median lobe. 
Barbels about as long as the eye. 

Fins. Dorsal commences in advance of the ventrals, and mid- 
way between the end of the snout and the root of the caudal, its 
osseous ray is nearly as long as the head, strong, and armed with 
coarse dentieulations. Anal when laid flat nearly roaches tlio base 
of the caudal, which last is deeply forked. 
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Scales in tiled row but little developed, the largest not being 
quite half as broad as the orbit. 

Colours — uniform silvery, sometimes with a few fine spots. 

Hah. Himalayas, attaining at least twenty inches in length. 
Also at Hurdwar where the Ganges leaves the hills. 

8. SciIIZOTHORAX LABIATTJS. 

Racoma lahiatus, McClell., C. J. N. H., vol. ii, p. 578, pi. xv, fig. 1. 

B. in. D. 4 / 8 , P. 10, V. 10, A. 2 / 5 , C. 21. 

Length of head greater than the height of body, and 1/4 of the 
total excluding the caudal fin. 

Eyes. Diameter 2/1 5 of length of head, 3 diameters from end 
of snout. 

Head much compressed, iiitororbital space slightly convex, 
upper jaw the longest. Labial fold entire, and prolonged into a 
lobe in the centre. Maxillary barbels one and a half times as long 
as the orbit. McClelland observes they end in trident points. 

Fins. Dorsal commences midway between the anterior margin 
of the orbit and the base of tJio caudal fin. Anal when laid 
flat almost reaches the base of the caudal. 

SciJiles in tiled row two-thirds as broad as the orbit. 

Colours. Unil'orm silvery. 

Hah. Poshut, JCoonar river near Jellalabad, 

9.* ScHIZOTnORAX CHRYSOenLORUS. 

Racoma cliryaoclilora* McClell., Cal. J. N. H., vol. ii, p. 577, pi. xv, fig. 12. 

B. III. D. 3/8, P. 19, V. 10, A. 8. 

Mouth directed forwards, intormaxillario#[3rotractile, witliout 
spots, scales small, raised on the lateral line, vertical anal scales 
large, colour brownish yellow. Operculum square behind. In- 
testines convoluted in a conical form in the anterior part of the 
abdomen, and equal to six lengths of the body.” 

Hah. Lolpore, Cabul river, attaining 10 inches in length. 

10. ScniZOTUORAX aOBIOIDES. 

Racoma gohioideSy McCloll. C. J. N. H. ii, p. 676, pi. 15, f. 3. 

B. ni. D. r. 19, V. 9, A. f, C. 19. 
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Length of head 1/5, of caudal 1/6, height of body rather above 
1/5 of the total length. 

Eyes, Diameter 1/5 of length of head, 1| diameters from end 
of snout, 2 diameters apart. 

Snout rounded and but little prominent, the mouth opens horizon- 
tally, and the intermaxillary has but little motion. A thin deciduous 
horny covering exists inside the lower jaw, and the lower labial 
fold is interrupted in the middle. Barbels longer than the orbit. 

Fins. The dorsal arises somewhat in advance of the vontrals, 
midway between the eye and the commenoemont of the caudal, its 
osseous ray is moderately strong and serrated, and as long as the 
head without the snout \ the anal fin laid flat reaches the base of 
the caudal. 

Scales. The tiled row but little developed, the scales composing 
it are about thrice the depth of the ordinary scjalos on the other 
parts of the body. 

Colour. Yellowish brown, darker on the back, and becoming 
yellowish white below. Very fine black points on the scales. 

Hah, Barmeaii river, also Nepaul, attaining at loiisfc 8J- inches 
in length. 

11. Scill/OTIIOKAX CUIIVIFHOKS. 

Jleckol, Fische aus Kasch. p. 25, t. 3 ; *Cuv. and Yal. xvii, p. 216 j* Ciuitlicr, 
Catal. vii, p. 164. 

Sotlir^ Cash. 

B. III. D. 3/8, P. 19, V. 11, A. 2/5, C. 19, L. 1. 100. 

Length of head 1/5, height of body rather above 1/5 of the total 
length. 

Eyes. Diameter ^1/5 of length of head, 1 i diameters from end 
of snout. 

Interorbital space nearly flat. Mouth small, crescentic, a little 
wider than deep, cleft slightly oblicj[ue, upper jaw the longest. Lower 
jaw with a sharp edge, and a very thin horny covering. Lower 
labial fold interrupted. Barbels as long as the eye. 

Fins. Dorsal arises nearly midway between the anterior margin 
of the orbit and the base of the caudal, its osseous serrated ray is of 
moderate strength, as long as the head Avithout the snout ; the anal 
Avhen laid backwards does not quite reach the base of tlio caudal. 
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Scales — ^minute, those along tho lateral line largest ; anal row 
but little developed. 

Colour — silvery. 

Hah. Cashmere. 

12. *SciIIZOTIIORAX NASUS. 

Ileckol, Fischo aus Kasch. p. 33, f. 6 j ^Cuv. audVal., xvi, p. 218 j Giiuthor, 
Catai. vii, p. 166. 

Donga, Cash. 

B. ill. D. 11, A. 8. 

Length of head 2/9, height of body a little above 2/9 of the 
total length. 

Eyes. Diameter 1/6 of tho length of head, more than 1 diame- 
ter from end of snout. 

Mouth inferior, crescentic, cleft nearly horizontal, and not so long 
as the gape, upper jaw somewhat compressed, and projecting beyond 
the lower, margin of mandibles sharp, with the lower labial fold 
interrupted. 

bins. Dorsal arises midway between the end of tho snout, and 
the root of the caudal, its osseous ray is of moderate strength, and 
armed posteriorly with some rather widely set donticulations. 
Anal, when laid flat, not extendiug to tho root of tho caudal. 

Scales — minute ; anal row moderately developed, the largest scales 
in it being half as broad as tho orbit. 

Hah, Cashmere ; attaining at least 11 inches in length. 

13, ScifizoTuoiiAx IIuaELir, 

Ileckel, Fischo aus KascUoiir, p. 36, t. 7; *Cav. aud Vah, xvi, p. 210; 
*Guather, Catai, vii, p. 164. 

G^rof, Casli. 

B. III. D. 3/8, P. 21, V. 10, A. 2/5, L. 1. ca. 190. 

Length of head 1/5, of caudal 1/5, hoight of body 2/9 of tho 
total length without tho caudal fln. 

Eyes. Diameter 1/6 of length of head, 2 J diameters from end 
of snout and apart. 

Gape of mouth horse-slioe shaped, as broad as deep, cleft oblique, 
upper jaw tho longest. Edge of lower jaw with a thin but sharp 

44 
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liorny covering. Lower labial fold unintormpted, but with tlio 
central portion transverse. Barbels rather longer than the eye. 

Fins. Dorsal commences midway between the eye and the root 
of the caudal, its osseous ray is strong and but slightly serrated, 
the stiff portion being as long as the head without the snout, anal, 
when laid flat, reaches the base of caudal, the latter fin forked in its 
last half and having pointed lobes. 

Scales in anal row very large, the largest broader than the cyo. 

Colours. Silvery, upper i^arts with blackish dots. 

JJah. Cashmere and Nipdl, attaining at least 16 inches in 
length. 

14. ‘^SciIIZOTlLORAX MlCROroGON, 

Heckel, Fisclie aus Kaschniir, p. 41, t. 8, fig. 1 ; *Cuv. & Val., xvi, p. 220 ; 
Giiiitlior, Catiil. vii, p. 1G3, 

EamghtrcHi Cash. 

B. III. D. 11, A. 8. 

Length of head 1/4, height of body 1/5 of the total witliout the 
caudal fin. 

Eyes, Diameter 2/9 of length of head. 

Opening of mouth small, crescentic, with an oblique cleft, and 
the jaws anteriorly of equal length. Margin of lower jaw rounded, 
and said to bo without any horny covering. Lower labial fi)ld 
interrupted. Barbels minute. 

Fins. Dorsal arises nearer the root of the caudal than the end 
of the snout, its osseous ray strong and coarsely serrated. Anal, 
Ajjlaai laid flat, not reaching tho caudal. 

^^eales in anal row but little dovelo]:)cd, the other scales minute, 

11 ah. Cashmere ; attaining G inches in length. 

15. ^ScnizoTnoiiAx Eokniaxa. 

Schizuthoru.r Edenianaj McClcll., CuJ. J. N. II. ii, p. 579. 

B. III. D. 3/8, r. 20, V. 10, A. 8, C. 19. 

Itcflected margin of lower lij) entire, lips thick, round, and soft, 
snout depressed. Low'or jaw broad at tho base, but narrow at tho 
apex. l*osterior margin of the opercle rounded. 

Fins. Dorsal spine slender, soft, but harder at tho base, where 
it is slightly serrated. 
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Scales. Rather above the ordinary size in this group. 

Intestinal canal is lengths of the body. 

JIah. Cabul river at Koti-i-Asliriif, Mydan valley, and Sir-i- 
Chusmah. 


IG. ^ScilIZOTnOBAX LONGiriNNiS. 

ITockol, Fischo aus Kascli. p, 27, fc. ^ j *Our. k Val., xvi, p. 21G j 
Catal. vii, p. 166. 

Baprghaf^ Cash. 

B. III. D. 11, A. 8. 

Height of body erpials the length of the head, wlii<‘li is 2/9 r»t 
the total length, excluding tho caudal fill. 

Eyes. Diameter 1/5 of longtli of head, rather above 1 dianio- 
Icrs from end of snout. 

Mouth crescentic, inferior, tho cleft rather obliciuo but not 
G(pialling tho gape, upper jaw slightly tho longest. Margin of lower 
jaw rather sharp. Lower labial fold iutorrupted. Barbels shorter 
than tlio eye. 

Fins. Dorsal commences a little nearer to the root of the caudal 
tlian the end of tho snout, its osseous ray is moderately strong, 
and closely denticulated posteriorly. Aual, when laid flat, reaching 
the root of tho caudal. 

Scales — minute ; anal row not much developed, tho largest scales 
in it being less than half as broad as tho orbit. 

Ilal. Cashmere, attaining at least ton inches in length. 

17. SciiizoTiionAx EsoriNus. 

ITockol, Fische ausKasch. p. 48, i.9 ; MlCIcIL, Calc. .loam. Nut. HLst. ii, 1S12, 
p. 579 J ^ Ciiv. uud Val , xvi, p. 22i; (UiuLlior, Catul. vii, p. 1G6. 

CJieroo^ Cash. 

B. III. D. 3/8, P. 18, V. 11, A. 3/5, C. 19. 

Length of head 1/1, height of body 1/4 of total length exclusive 
of tho caudal fin. 

Eyes. Diameter 1/5 of length of head, 1] diameters from end of 
snout. 

Cleft of mouth slightly oblique, the upper jaw a little long- 
er than the lower. Margin of the lower jaw smooth and without 
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any cai-tilaginoiis membrano. Length of cleft of mouth equals 
that of the gape. Interorbital space flat. Lower labial fold 
interrupted. Barbels longer than the eye. 

Fins. Dorsal commences between the anterior extremity of tho 
snout, and the base of the caudal, its osseous ray is stout, nearly 
as long as the head, and posteriorly with strong, closely sot den- 
ticulations. Anal, when laid flat roaches base of caudal, which 
latter is forked. 

Scales — minute, tho anal row moderately developed, the largest 
scales in being half as broad as the orbit. 

Colours. Body with numerous blackish dots. 

Ilah, Cashmero and Afghanistan, attaining at least ten inches 
in length. 

18. "^'SciIIZOTHOKAX BREVIS. 

UafODia h'evis, McClelland, Cal. J. N. H. ii, p. 578. 

B. III. D. 2/7, P. 20, V. 11, A. 7, C. 19. 

Head short and compressed. The depth of the body nearly 
equal to one third of its length. 

Lips covered with a thick fleshy membrano which forms a loose 
appendage to the lower jaw. 

Fins — small, tho fin membranes, strong, tho rays slender, and 
tho dorsal spine slender and soft. 

Hal, Helmund river, 

Gem(9. Oreinxjs, McClell. PI. xxii, f. 3, 4, 

ScHizoTHORAX, Sect. A, Heckel, 

SCHJZOPYGE, fip. Ilcckel. 

A-ldomen rounded, Sno%it rounded^ mouth inferior and transverse^ 
mandibles shorty Iroad^ andjlat^ loosely joined together at the symphysis^ 
margin of the lotver jaio having a thick horny covering^ thieJeest 
internally^ and a thick fringed loiver lip with a free posterior edge^ 
forming a sucker (*). Barbels four. Pharyngeal teeth pointed^ hooked, 
5, 3, 2/2, 3, 5. Dorsal Jin rather shorty with a strong, osseefus, serrated 

* Tho fact, that tho largo lower lip in Orcinus formed a sucker with its froo 
posterior edge, Las only been ascertained by me since the commencom ent of 
this Monograph was printed, and this will account for the genus being placed 
here, iiislead of following Visrognaihiis. 
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ray^ and arising opposite the ventrals ; anal short. Scales* very small, 
the vent and hase of the anal fin in a sheath covered hy enlarged tiled 
scales. Lateral line passing to the centre of the hase of the candal fin. 

Geographical distrilmtion. Mountain streams of Ilimalayas, Cash- 
mere, Nip^ and Afghanistan. 

Synopsis of species, 

*1. Orcinus progastus, D. 12, A. 7, Assam, 

2. ,, sinuatus, D. 4/7, A. 3/5. Anal scales about 1/2 as larsfe as 

orbit. Black spots on body. Cashmere^ Piinjah, Afghan 

n istan, 

3. „ plagiustomnSf D. 3/8, A. 3/5. Anal scales about as larj^e as 

orbit. Colouration uniform Cashmere and Afghanistan, 

4. „ Richardsnniij D. 3/8, A. 3/5, L, 1 1 1*0. Anal scales nearly 

as largo as orbit. Colouration uniform. Nipdl, 

Geographical distrilution. Throughout the Coiitinoiit of India 
Ceylon and Burma. 


1. ^'OuEINITS rnOGASTTTS. 

McClelland, Ind. Cyp. pp. 271, 343, pi. 40, f. 4 j *Cuv. and Val., xvi, p. 225. 

Adoee, Assam. 

B. III. D. 12, P. 13, V. 10, A. 7, C. 19. 

Tills species is “ known by its lengthened and fleshy snout, small 
mouth, and the suborbital bones form a narrow baud below and 
behind the eyes.” 

Fins, “ Dorsal anterior to the middle of the body, with a strong 
ensiform spiiio, toothed behind.^' 

“Abdomen abruptly enlarged beneath the pectorals.’’ 

Hah, Assam along its borders, where tlio stream is too rapid 
to permit of navigation. It attains from 6 to 8 lbs. in weight. 

This fish “ is said by tho natives of Assam to occasion swimming 
of the head and temporary loss of reason for several days, witliout 
any particular derangomont of tho stomach.” It “ tends rapidly 
to decay after death, and in tho abdominal cavity a copious oily 
secretion is found, which is probably tho cause of its bad 
eflects.” 
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2. OnEiNUS BiNUATiTS, pi. xxii, fig. 3, 4. 

SrMzotliomx sinuatnSj ITockel, Fischo aiis Ksisolmiir, p. 21, t. 2. 

OmwMs mamlatus, McClcll., lud. Cyp. pp, 274, 345, pi. Ivii, lig. 6, and Cal. 
J. N. II. ii, p. 580. 

„ guttatnsy McClell., Ind. Cyp. pp. 273, 341, pi. xxxix, fig. 1 ; *Cuv. 
and Val., xvi, p. 266. 

„ simiatus, Giintlior, Catal. vii, p. 161. 

Gool-gooUi and Satil, Punj. ; Its, Cash. 

o A 2—3 24 

B. m. D r. 17, V. 10, A. — ' , C. 19, L. 1. 105, Vort. - . 

Length of head 2/11, of caudal 2/11, height of body 2/11 of tho 
total length. 

Eyes. Diameter 2/9 to 1/G of length of head, 2 to 2 } diameters 
from end of snout, 2} diameters apart. 

Interorbital space broad and rather convex ; snout rounded, with 
a very slight aj)poai'anco of pores. Mouth inferior, transverse ; lower 
lip well developed, rugose, entire, having a free posterior edge, and 
forming an adhesive sucker. 

Inner side of lower lip covered with cartilage, which is extended 
on to its inferior surface, whore however, it is not so horny. Barbels 
of about equal length and nearly as long as tho eye. Pre-oporclo 
with an emarginate posterior border. 

Teeth, — 5, 3, 2/2, 3, 5, crooked, pointed. 

Fins. Dorsal commences opposite the vontrals, and midway or 
slightly nearer to tho snout than it does to the base of tho caudal 
fin, its spine is rather strong, moderately serrated and as long 
as the head without tho snout, tho fin is hardly so high as tho 
body below it. Pectoral four-fifths as long as tho head, and scarcely 
extending above halfway to the vontrals, which last roach two- 
thirds of the distance to the anal. The anal has a narrow base and 
its length slightly varies, reaching, when laid flat, tho whole or only 
three-fourths of tho distance to the base of the caudal, which is lobod 
in its posterior half. Free portion of tail slightly longer than 
deep. 

Scales — smallest below tho lateral lino ; tiled row to vent minute, 
each scale in it being scarcely one-third the diameter of the orbit. 

Viscera. The diameter of tho i^osterior portion of tho air bladder 
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is small. The lobes of the liver are elongated, extending to opposite 
the anal fin, and having several lateral but parallel prolongations. 
Ill May (at Chumba) the ova of these lish inhabiting the main stream, 
wore almost fully devolojiod, being numerous and of a large size, 
whilst there wore a considerable number of fry in the side streams 
of the Ravi. 

Colours. Greyish, becoming white below, pre-opercle dashed with 
golden ; lower lins tinged rod. After death two or three rows of 
dark grey blotches appear above the lateral lino. Some havo 
scattered black and occasionally red spots, and thoso havo been 
termed Trout. 

IJah. Afghanistan, Himalayas and in all the rivers of the Pun- 
j ab. It adheres to rocks by means of its sucker and is tlius enabled 
to reside in mountain rapids. It is also found in Cashmere, 
Darjeeling and apparently in Biitaii. It attains 2 feet in lenglli, 
is pretty good eating but bony ; it is too rich for some 
but docs not allbct those used to it. 

I liavo I’ecoived some sx)e(jimons from near Darjeeling, tlirough Dr. 
Stoliezka ; these I found to agree very well with McClelland’s 
ligure of 0. guUatm^ exce^it in one or two less number of dorsal rays. 
Having since examined numerous sxn^cimens from the Ravi, its 
tributaries and oilier I^unjub rivers, I lind thorn identical with 
the Darjeeling species. 

3. jDnEINUS PLAGIOSTOI^irS. 

St:1ihothom\} lyhiijlot^ioiuuSj lleckcl, FIsclio nus Casclimir, p. IG, t. 1 j *Ciiv., 
and V'al., xvi, p. 213. 

Orcuiv.s 2 >hi<jiosfomus, McClelland, Cal. Junvn. Nat. lliat. ii, 1812, pp. 57U, 
581 ; Ciiinthcr, Cutal. vii, p. IGl). 

D. HI. D. 3/8, r. 17, V. 11, A. 3/5, C. 19. 

Length of head 2/9, of caudal 2/9, height of body 1/4 of the 
total length. ^ 

Eyes. Diameter 1/G of length of head, 2 diameters from end 
of snout. 

Snout broad, interorbital sjiaco nearly flat ; mouth transverse, 
inferior, lower lit) with a free i)ostorior margin, and having a con- 
siderable number of glands on its sui-faco. 
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Fins. Dorsal osseous ray of moderate strengtli, its stiff por- 
tion as long as the head without the snout, its serrature being 
ratlier feeble; the fin commences somewhat in advance of the 
ventrals, and midway botwoon tho end of the snout, and the root 
of tho caudal ; anal narrow but its rays rather long, tho scales 
along its base well developed, the largest being nearly tho size of 
the orbit. 

Colours, — uniform silvery. 

Hal). Afghanistan and Cashmere. Hockel’s specimen, by tho 
figure, appears to have had pores on the snout and a shorter anal. 

0. Griffithiiy McClelland, 1. c. p. 581, is said to differ but 
little from tho above, its intestines are six times tho length of tho 
body, its habitat is Afghanistan, Koonur river, Pushut, 


4. OltEINTJS PlCirARDSONII. 

Cifprimts Richardsoniif Gray and Ilard., 111. Ind. Zool. 

Gow)rhyucIms 2 '>otrnj)liilu$f McCloU., Jouriiul As. Soc. of hcngal, iv, p. 39, 
c. fig.; *Cuv. aiidYiil., xvi, p. 4<60. 

Oreinus inaculatus, *Cuv, and Val., xvi, p. 228 j Giinthor, Proc. Zool. Soc» 
18G1, p. 221. 

Orcinus liiclLardsonii, McClcll., Ind, Cyp. pp. 273, 345 ; *Cuv. and Val. xvi. p. 
227 ; GiiiiUier, Catal. vii, p. 162. 

Asia, Nipal, 

B. 111. D. 3/8, P. 15, V. 10, A. 3/5, C. 19, L. 1. ca. MO. 

Length of head 1/7, of caudal 2/11, height of body 2/11 of tho 
total length. 

Eyes. Pianictor from 2/9 (in young) to 1/G of length of head, 2 
diameters from end of snout. 

Interorbital space sliglitly convex, and broad. Mouth broad, 
margin of lower lip straight. Barbels small. 

Fins. Osseous dorsal ray strong, its stiff portion being as long 
as tho head without tho snout, it commoneos midway between tho 
end of the snout and tho voot%£ the caudal, and slightly in 
advance of the ventrals. Anal rays long, the scales on the sheath 
nearly as largo as tho orbits. 

Colour, — uniform silvery. 

Jrah, Nipal spocimous 18 inches long exist in the British 
Museum. 
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Gonus, ScHizoPYGOPsis, Steind. PL xxii, fig. 5, (from Steind.) 

Abdomen rounded. Snout obtusely conical. Mouth transverse^ in^ 
feriovj with a slight cleft ; mandible with a sharp anterior edge, having 
a horny covering, and the upper lip continuous with a short lateral one. 
Barbels absent. Pharyngeal teeth compressed, 4 or 3, 3/3, 3 or 4. 
Dorsal fin short, with a serrated ray, and situated nearly opposite to 
the ventrals ; anal short. Scales small, few, and only present in the 
scapular region. A scaled sheath to vent and anal fin. Lateral line 
continued to the centre of the base of the caudal. 

Geographical distrih ution. — Tibet. 

Only one species known. 

1. Schizopygopsis Btoliczk<B, D. 4/7, A 2/5. Tibet. 

1. SCHIZOPYGOPSIS StOLICZK^. 

Steind., Verb. Zool.-bot. Gea. Wien, 1866, p. 785; OiintUor, Catal. vii, 
p. 170. 

B. III. D. 4/7, P. 13, V. 9, A. 2/5, 0. 19. 

Fins. Dorsal arises midway between the end of the snout and 
the root of the caudal, its last half being posterior to the ventrals. 

Colours. Olive, with irregular blackish specks. 

Hob. Stream near the monastry of Hanle, Eastern Ladak, at 
about 15,200 feet elevation, where it was’obtained by Dr. Stoliezka. 

Genus, Diptycuus, Stein. PI. xxiii, fig, 1,2. 

Abdomen rounded ; snout obtuse ; mouth inferior, transverse, curved ; 
lower jaw sharp, with an internal horny covering ; lips continuous arid 
having aji uninterrupted labial fold across the mandible. Two maxillary 
ha 7 'bels. Gill opening narrow. Thar yngeal. teeth eomprassed 4, 3/3, 4. 
Dorsal fin without osseous ray, conimenciny opposite the ventrals ; anal 
short : caudal forked. Scales small, only on the side^ of the hidy and 
tail, also a scaly sheath to the vent and base of the anal Jin. Lateral 
line continued to the centre of the base of the caudal. 

Geographical distribution. — Tibet and Nipal. 

Only 07ie species known. 

1. Diptychus ymculatus, D. 3/8, A. 2/5. Tibet and Nipal. 


10 
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1. DiPTYdius MACULATUS. PI. xxiii, fig. 1, 2. 

Stoiiid., Verli. Zool.-bot. Gca. Wien., 1866, p. 788, t. 13, tig. 5j Giintlier, 
Caial. vii, p. 171. 

B. III. D. 3/8, P. 15, V. 9, A. 2/5, C. 19. 

Length of head 1/5, of eaudal 2/9, height of body 2/9 of tho 
total length. 

Eyes. Diameter 2/9 of length of head, li diameters from end 
of snout, 1-2 ai)art. 

Barbels scarcely as long as tho oyo. 

Fins. Dorsal anterior to tho ventral, its last ray being above 
it, 'v\diilst it commeiKJCs slightl}'^ nearer snout than root of caudal. 

Colours, — bluish, liglitost iiifcriorly, indistinctly blotched and 
spotted, dorsal and caudal fins also spotted. Some specimens have 
longitudinal streaks. 

Ilal), Near Lei in Ladak, about 12,000 feet above tho sea, also 
near Pnga and Khorzokin Pupshu, at 14,000 to 15,500 feet, wliero 
it was obtained by Dr. Stoliezka ; Nipal. It attains 5 or 6 inches 
in length. 

^Genus, Ptyctiobarbus, Bteind, PL xxiii, f. 3, (from Stcind.) 

Abdomen rounded^ snout conical^ mouth arched^ inferior. 2\co 
maxillary harhels. Pharyngeal teeth conpressed 4, 3/3, 4. A deep 
groove exists along the hade, from the dorsal to the caudal fin. Dorsal 
fin ivithout osseous ray, situated opposite the vent rah ; ,a7ial short. 
Scales small, covering the body, and forming a sheath at the base of the 
vent and anal fin. Lateral lire continued to the centre of the base of the 
caudal. 

Geograph ical d istribution. — Tibet. 

Only one species known. 

1.* Ptychoharhus conirosti'is, D. 11, A. 8. Tibet. 

l.’^ Ptyciiobarbus coNiRosTiiis, PL xxiii, f. 3, (from Steind.) 

Stoind., Verb. Zool.-bot. Ges. Wien. 1866^ p. 789, t. 17, f. 4 ; *GuntLcr, 
Catal. vii, p. 169. 

B. HI. D. 11, V. 10, A. 8, L. 1. 100. 

Length of head about 1/4 (6/25), height of body 1/6 of tho total 
length. 

l^yos. Diameter 1/4 to 1/5 of length of head, IJ diameters from 
end of snout. 
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IVfaxillary barhoLs as long as the orbit. ® 

Fins. Dorsal commentjing nearer end of snout than root of the 
caudal, its anterior half being before the root of the ventrals. 

Colours. Body and fins with many minuto and irregularly dis- 
posed blackish spots. 

Jlul). Stream iKjar Tlanlo Mrmastry in Eastern Ladak, Tibet, 
wliero (at about 15,200 foot) it was obtained by Dr. Stoli(‘zka. 

h. Dorsal fin commencing very distinctly posterior to the ventrals^ 
hut not extending to above the anal^ which last is short or of moderate 
length (5 io 10 branched rays). 

Genus Nuuia, Cuv. and Val. PI. xxiii, f. 6. 

Esojiila t^Lvainsoa, 

Abdomen rounded. TscAulobranchiie present^ mouth narrow /I irected obli- 
quely upwards^ suborbit ah broad. liarbels four^ the rostral shorter than the 
ma.riUary pair ; pharyngeal teeth croolced, pointed^ 5/5. Dorsal Jin without 
(.meom roy^ and a few branched ones.^ it is inserted posterior to the ventral 
hut not to over the anal, the latter having hat few ora moderate number of 
branched rays ; scales of moderate size. Lateral line, when present, passing 
to the lower half of the base of the caudal fin. Gill rakers short. 

Geographical distribution. Continout of India., Ceylon and Burma. 

Synopsis of sj)i‘ttes. 

1. Nnrm alholiiirata, D. 2/7, A. 2/11, h. 1. 31. Burma, 

2. Nuria dnun'm, J). 2/0, A 3/5, L, 1, 30-31. LaLorul lino pi*osoiit. A black- 
liitcnil band, hutio, l^ryJoii and liuroin. 

3. jl/a/(dv.(rRvt. 1). 2/7, A. 2/5, L. r. 32. Lateral liuo absent. No black 
lateral band. Indiaj Jhn'.na, and Nicohars. 

1 . N u I M A A nnoT jxn A I’A . 

Blytl«, •!. A. S. ol’B LSOU, p. 103 ; Ony. Broc. Zool. 8oc ISOi), p. 558. 

B. 111. D. 2/7, r. 1 1, y. 7, A. 2/11, C. 17, L. 1. 31. 

Leiigtl) of bead 2/9, of caudal 1/5, ludglit of body 2/7 of total 
length. Dgn 3/1 of a diameter from end of snout. Maxillary 
barbels rt*acli the ventral fin. Lateral line ceases above ventral fin. 
Colours ; a silvery band along iho side, Mabilat. Moulmein. 

2. Nuiua DAxaicA. PI. xxiii, f. 6. 

Cyrrnius tloiiricri^ sutilia ot inuia, liam. Biicli., Kish. Ganges, pp. 325, 327, 
390, 391. pi, 10, f. 88: Cuv. and Viik, xvi, pp. lUl, 105, 108. 
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rerilampns r^irvirostris, McClell., Ind. Cyp. pp. 290, 398, pi. 46, f., 2, 
(from H. B.»s. MS.) 

„ macrouruSf ot thennopliilus^ McClell., 1. c. pp. 291, 398, 399, 
pi. 46, f. 3. 

Nuria thcrmoicoSj et thermopJiiluSf Cnv. and Val., xvi, pp, 238, 240, p. 472. 

Leuciscus harhatus, Jerdon, M. J. L. and S. 1849, p. 322. 

Nuria danrica, Blocker, Verb. Bafc. Gen. xxv. Bong, and Hind. p. 130; Gun- 
ther, Catiil. vii, p. 200 ; Day, Proo. Zool. Soc. 1869, p. 558. 

„ alla^ Blyth, J. A. S. of B. 1860, p. 162. 

Esomus danvica, Blocker, Atl. loh. Cypr. p. 32, (No description.) 

„ ihcrmoicos, Kucj*, Novara Pischo, p. 363. 

„ lIuLlcyas 2 )atensiSf Day, Proc. Zool. Soc. 1867, p. 300. 

Danrica and Jongja^ Bong.; Kurriah dahwiee^ Ilind., Soomarah, 
Hind., (N. W. P.) 

B. III. D.2/G, P.15, V. 9, A. 3/5, L. 1. 30-34, L. tr. 5-6/3. 

Length of head 2/11, of caudal 1/5, height of body 1/4 of the 
total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end 
of snout and apai’t. 

Eostral barbels not so long as the head, the maxillary ones 
extend to the base of the ventral or even to that of tlie caudal. 

Fins. Pectoral varies with age, being generally proi)ortionately 
longer in the immature. 

Lateral line —present, entire. 

Colours. A broad black lateral band, sometimes absent. 

Sah, India, Ceylon and Burma. Dr. Cumberland found it in a 
hot streaip of 112°Fahr. at Pooree; it attains G-inchesin length, 

3. Nubia Mauababica. 

Esomus Malaharicus, Day, Proc. Zool. Soc,, 1867, p. 299 ; 1869, p. 559. 

B. III. D. 2/7, P. 12, V. 9, A. 2/5, C. 19, L. r. 32, L. tr. 7. 

Length of head 2/11, of caudal 2/9, height of body 1/4 of the 
total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout, li diameters ajiart. 

Cleft of mouth not extending half way to the orbit; rostral 
barbels reach to the middle of the orbit, the maxillary to the 
base of the ventral fin. 
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Fins. Dorsal commences midway between the anterior margin 
of the orbit and the posterior extremitj^of the caudal fin. Pectorals 
reach the base of the ventrals. Caudal deeply lunate. 

Teeth, pharyngeal — crooked, pointed 5/5. 

Lateral lino, — entirely absent. 

Colours — uniform, with a silvery lateral band, which has occa- 
sionally a very narrow superior black border. 

Hal, India, Burma, and the Nicobars ; attaining 3 inches in 
length. 

Genus, Easboea, Bleelcer. PI. xxiii, f. 5. 

Leuctscus, sp. Citv. and Val, 

Abdomen rounded. Peeudolranclticd present. Cleft of month oblique^ 
lower jaw slightly prominent^ having one central and a lateral •promU 
nence on either side, fitting into corresponding emarginations in the 
upper jaw. Barbels two {rostral), or none. Byes ivith free lids. 
Phdryngeal teeth 5, 3 or 4, 2/2, 3 or 4, 5. Dorsal fin ivithout osseous 
ray and few branched ones, inserted posterior to the origin of the ven- 
tral but not extending to above the anal, ivhkh latter is short. Scales 
large, or of moderate size. Lateral line concave, continued to the 
lower half of the caudal fin. Gillrahcrs short and lanceolate. 

Geographical distributmi, India, Ceylon and Burma. 

Synopsis of sfecies. 

A. Barbels present, {Megarashora). 

2 

1. Rasbora elanga, D. 2/7. A. « — , L. 1. 40—42. Bengal, Assam and Burma. 

o — u 

B. Barbels absent {Basbora). 

2 — 3 

2. Rashnra daniconius, D. 2/7, A. — ^ ^ L. 1. 30 — 32. A black lateral stripe. 
Continent of India and Ceylon. 

3. „ NeilglierHensis, D. 2/7, A. 2/5, L. 1. 34. A light lateral baud. 

Neilglicrry hills. 

4. „ Buchanani, D. 2/7, A. 2/5, L. 1. 25-26. No lateral band. From 

Mysore throughout India, Assam and Burma. 

A. Barbels present {Ilegarasbora). ^ 

1. Easboea {3Iegara8bora) elanga. 

Cyjmnus elanga, Ilam, Buck., Fish. Ganges, p. 281 ; *Cuv. and Val., xvi, 
p. 415. 
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Lcudsciis dystomus, McClcll., Tncl. C 5 ^p. pp. 292, lOG, pi. 66, f. 4. 
liashora rlouya, Giinthw, Catal^ii, p. 198. 

JDaliwiee^ Hind. 

B. III. D. 2/7, P. 15, V. 8-9, A. 0. 19, L. 1. 40-42, 

o — b ' 

L. tr. 7/6. 

Lengtli of head 1/5, of caudal 1/6, height of body 2/9, of dorsal 
fill 1/5 of the total length. 

Eyes. Diameter from 1/1 to 1/6 of the length of hoatl, 1 diame- 
ter from cud of snout, li diameters apart. 

Head pointed, jaws of equal length, promiiioueos and cmargiua- 
tions well defined. One pair of short rostrfil barbels. 

Eins. Dorsal commences midway l)etwo6n the posterior margin 
of the orbit and llio base of the caudal fin. Tho pectoral does not 
reacli tlie vcuitral. Caudal forked. 

Lateral line. Two rows of scales to base of ventral fin. 

Colours. Silvery. 

JJah, Dengal, Assam and Burma; attaining 8 inclios in length, 

13. Biirheh ah'^ent {Radtont^ as restricted), 

2. Basuora daniconius. 

Cil])i'invs dnniconii(i<, Hatn. Bucli., Fisli. Ganges, pp. 327, 391, pi. 15, f. 89; 
*Cuv. and Val. xvi, p. ^135. 

„ Il.'iiu. Bucli., 1. c. pp. 329, 391 : *Cnv. and \bil., xvi, p. 43G. 

Lcucwis anjana, daiiianuns, ra.'^horo.j et lairrolis, McCloil., lud. Gyp. pp. 
292, 405, 407. 

„ d(uiiHaj Ciiv. and Val., xvii, p. 309. 

„ Mtdaharinvfi, Cavrrii ct Jhivuif, Jcidon, M. J. L. and S. ISiO, pp. 
320, 321. 

„ JUinfliorcnii, Bh'ckor, Nat. Tyd, Ned. Ind. ii, p. 431. 

Rashora Rmthovenii, Bleeker, l»rod. G)p. p. 440, and All. Icli. Gyp. p. 120, 
t. 21, f. 1. 

„ dandia, Bleeker, Nat. Vcrli. Uoll. Maatsli. Ibiarl. 1861, Gyp. and 
Cobit., Ceylon, p. 18, pi. 1 , f. 3. 

„ Malabo ricaj Duy, Mai Pish. p. 220. 

„ woolarcCf Day, J*i-oc. Zool Soo. 1867, p. 298. 

Opaarius daniconins, Knor, Novara Pisclic, p. 358. 
liashora daniconius, Giiiitlicr, Catal. vii, p. 394. 
f Clioadrostoum waitamlij Sykes, T. Z. S. ii, p. 360, pi. 62, 1'. J. 

^ ilijoi, costomas watlaaahj *GuMtljcr, 1 c. yii, p. 76. 
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Kolcamitcheey Mai. ; Jilo^ Ooriah, Bamhoni and Angjani^ Beng. 

B. III. D. 2/7, P. 15, V. 9, A. C. 19, L.l. 30-32, Vert. 18/14. 

5 

Length of head 1/4 to 1/5, of caudal 1/5, height of body 1/4 of 
the total length. 

Eyes. Diameter 1/3 of length of head, 1 diameter from end 
of snout and apart. 

Prominences and eniarginations on jaws well defined. Cleft of 
mouth extends to beneath anterior margin of orbit. 

Teeth, pharyngeal — curved, sharp 5, 3, 2/2, 3, 5. 

Fins. Dorsal conimoncos midway between snout and base of 
caudal, wliich latter is forked. 

Lateral lino — at first concave, 2 rows of scales between it 
and ventral fin. 

Colours. A black baud, more or less distinct, passes from tlio 
eye to the base of tho caudal. Somotiiues, moro especially in 
Burma, eacli caudal lobe is tipped with bkick. 

IlalK Continent of Lidia, Ceylon, Burma, and ]\Ialay archi- 
pelago, attaining 5 inches in length. 

3. Easboka Neilgiiehiiiensis. PI. xxiii, f. 5. 

Jlcifiborci Ncihjhot’riensis, Day, Proc. Zool. Soo. 1867, p. 298; Gunther, Cafcal. 
vii, p. 197. 

Ovaree candee, Tam. 

B. III. D. 2/7, P. 13, V. 9, A. 2/5, C. 19, L. 1. 34, L. tr. f)J/5. 

Length of head 2/11, of caudal 2/11, height of body 1/5 of tho 
total length. 

Eyes. Diameter 1/5 of length of liead, IJ diameters from end 
of snout and apart. 

Cleft of mouth extends to nearly beneath tho anterior margin 
of the orbit. Prominences on sides of jaw scarcely apparent. 

Teeth, pharyngeal— 5, 3, 2/2, 3, 5. 

Fins. Dorsal commences nearer the snout than the base of the 
caudal, whicli latter is slightly lobed. 

Lateral line, — 2 rows of scales between it and tho ventral fin. 

Colours. A silvery-leaden band from the eye to tho base of 
the caudal. 
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Hah. Eivora on and around tlie Neilgherry Hills, attaining 8 
incLos in length. 

4. Easboea Buchanani. 

CypHims mshora, Ham. Buch., pp. 329, 391, pi. 2, f. 90 ; *Cu7. and Val., xvi, 
p. 438. 

Lcuci.'icvs rashora, 'McClell., Ind. Cyp. pp. 293, 407 ; Cantor, Catal. p. 2G8 j 
Block er, Yerh. Bat. Gen. xxv, Beiig. and Hind. p. 140. 

Lcw'iscus ^iroahyter, Cnv. and Yal., xvii, p. 307. 

Ha.'ihora Biichanani, Bleekor, Prod. Cyp. p. 451, and Atl. loh. Cyp, p. 125, 
pi. 14, f. 3 ; Gunther, Catal. vii, p. 196. 

Lenciscus jcaiithoyraiiniie et icrocepliaZM.*?, Jerdon, M. J. L.and S. 1819, p. 321, 

B. III. D. 2/7, r. 15, V. 9, A. 2/5, C. 19, L. 1. 26—29. 

Length of head 1/5, of caudal 1/5, height of dorsal 1/6 of the 
total length. 

Eyes. Diameter 2/7 of length of head, 1 diameter from end of 
snout, and rather more apart. 

Posterior extremity of maxilla extends to under the anterior 
margin of the orbit. Prominences on jaws well developed. 

Fins. Dorsal commences slightly nearer snout than base of 
caudal. 

Lateral lino — ceases about 2 scales anterior to the base of the 
caudal. 

Colours, — silver}^, a faint streak along the side, caudal usually 
tipped with black. 

JLih. Continent of India, Assam, Burma and Pinang ; attaining 
4 or 5 inches in length. 

Genus — Aspidopaeia (Heckel) Bleekor. PL xxiii, f. 4. 

Momra, Blocker. 

Abdomen rounded. Mouth small, inferior, the lower jaw having a 
sharp crescentic edge destitute of lip. BarheU ahsent. Suborbital ring of 
hones of moderate width or broad. Pharyngeal teeth, 4, 4, 2/2, 4, 4. 
Dorsal fin without osseous and with rather few branched rays, common- 
cmg opposite to or behind the origin of the ventrah, but not extending to 
above the anal, which latter has a moderate number (10 to 12) of rays. 
Scales of moderate size. Lateral line concave, md passing along the 
lotoer half of the base of the caudal fin. 
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Geographical distrihition. Throughout Bengal, Assam, Bombay 
Orissa as far as the Kistna river, and also in Burma. 

Synopsis of species. 

2 3 2 

1. Asj)ldo')-tQLriLi mora',\Vi. ^ A. , L. 1 33 — 43. India gene I'alhj, ex • 

CO id tkc wostorn coast and south of Kislna ; Burma and Assam. 

2. „ jagUy D. 2/10, A. 2/8, L. 1. 58. A. W Brovincos mid Assam, 

1. AsPiDorAUTA MORAR. PL xxiii, f. 4. 

Cilpi'ini's mnrarj TTam. Buch , pp. 26 1<, 384, pi. 31, f. 5 ; Gray and Hard., 111. 
Ind. Zool. (from II. Biicli.) ; *Cuv. and Val., xvi, p. 459. 

Lovciscus morar, McClell., Ind. Cyp., pp. 294, 410 ; Sykes, P. Z. Soc. 1811, 
p. 3G3 ; Bleekor, Vcrli. Bat. Gcu., xxv. Bong, and Hind. p. 136 ; *Jerdon, M. 
J. L. and S., 1819, p. 323. 

Morara morar, Blockor, Prod. Cyp. p. 115. 

Aspidoparia sardina, Ilcckol, Russ. Reis, ii, 3, p. 283 ; Giinthcr, Catal. vii, 
p. 285. 

Aspidnj),xria (?) inorar, ^Giinthcr, Catal. vii, p. 285. 

B(tgi, Ooriah ; Morari and Morar Beiig. ; Mgadipyedi-hoo and Yen^ 
houng-7:ay Biirmoso ; Amlee^ Dock. ; Gluppmh^ Chelluah^ Hind. 
(N. w. r.). 

B. nr. D. r. is, v. s, a. c. i 9 , l. i. 38—42, 

L. tr. 5jy5, Yort. 14/21. 

Longtli of head 2/9, of caudal 2/9, Jioiglit of body 1/4 of the 
total loJigtli. 

Eyes. Diameter 1/3 of length of head, 3/1 of a diameter from 
end of snout and axxirt. 

The clieek is covered bj" a broad suborbitiil ring of bones. 

Fins. Dorsal higher tlian long, \> ith a coueave sux)ci*ior margin ; 
it arises midwiij" between tlio x)osterior margin of the orbit and 
the base of the caudal ; long as the head. 

Lateral line ; — 2 J rows of scales between it and the base of tho 
ventral tin. 

Colours — silvery. 

Jlah, Continent of India (cxceiit tho western coast, and places 
south of the Kistiia river), also Assam and Burma. It attains 6 
inches or oven more in length. In one specimen, captured in 
Orissa, tho anal tin was entirely ahseiit. 
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2. AsriDOPAllTA JAVA. 

Cijyyi'inus juija-. Ham. Buch., Fish. Ganges, pp. 333, 392 ; *Cnv. and Val., xvi, 
p. 439. 

Leiiciscus ^narf/aroLles^ McClcll., Tnd Cyp. pp. 294, 411. 

Asj^idoparici- jaya, *Guiithcr, Cutal. vii, p. 286. 

C/wIa, Assam ; Palirmh, Hind. (N. W. P.). 

15. III. D. 2/10, P. M, Y. 8, A. 2/8, C. 21, X. 1. 58, L. tr. 7/10. 

Length of lioad nearly 1/5, of caudal 1/5, liojglit of body 1/5 
of the total length. 

Eyes. Diameter 2/ 7 of length of Load, 1 diamotor from ond of 
snout, 1 J diameters apart. 

Mouth generic, considorahly overhung by tho snout. Botli tho 
preorbital and second suborbiUil bones touch the upper lip ; scarce- 
ly above half tho cheek is covered by the suborbital ring of bones. 

Fins. Dorsal commences nearer to tho snout than to tho base of 
tho caudal, and ab(»vo tho voutral. Caudal lobes of ofpial length. 

Scales — do(‘i <1 \ lous . 

Latiu'al line — curving at its termination on to the lower half of 
the caudal lln. 

Colour — silvery, back darkest. 

J7ah. Hiu’dwar on tho Ganges and Assam. PvrilamjtHs elinrjalaiufi, 
McClelland, is probably this sp(‘cies, it is said to have come from 
Simla? and to havo D. 9, A. 10, L. 1. 4G. 

C. l)orf>al fin cninmenciny in Iho infcrsjKicc hUwvon the veniralff and 
analj gentralhj exfendhiy to over the latter^ ichich is of moderate length 
or elongated (1 to 33 hranched rags). 

Genus — Eoiitee, Sykes. PI. xxiii, f. 7. 

Osienhrama, Heckol, 

? Si tiilinfj aster, Blocker. 

Abdomen rounded, Pseudobranchicc •present. Mouth anterior^ lips 
thin. Barbels absent Pharyngeal teeth^ G or b or 4, 4 or 3, 2 or 3/ 
3 or 2, 3 or 4, 4 or 5 or 6. Dorsal fin shorty having an osseous serraled 
spine^ and commencing opposite the interspace between the bases of the 
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vontral and anal fins^ the lafier of which has many rays. Scales small. 
Lateral line passing nearly to the centre of the base of the caudal fin. 
Gill rahers short. 

Geographical distrihidibn. Coutiuent of lrLcII;i| north of tlio Kiatna 
river, also in Burma. 


Synopsis of species. 
3 

■ 20—20 


I. Rdiavo rotiu, D. A ^ 1*71, L. tr. 17/21. liidin incliuhii<i 

* « ’ • 9 .(\ *>0 


2 


3. 


flui Punjab. 

2 a 2 3 8—10 

„ D. — 1. 42-60. L. tr. 

2'lit'onijhoiil linnniiy Assahi, Ut'injal anid exieudinj in the 
Taiiibnodni ond Ividua rivers. 

3 18 

„ T^.7orstsl).3/8, A. — h. 1. 75, L. ti\-Y^y,Dcccaaand Uiroajh- 

Old Kid an river. 

„ nnrrolrjni>, B. ^ , L . 1. 71— 73. God<fvrry CLild Bar,a<i 

O, lO 


3/8 A. , h. 1. 53, L tr. 13/11. Central India, 

13 


1. Eojitee cotio, pi. xxiii, f. 7. 

» ijliriio's cntiOy Hum. Bach., Fish. GuiigiM, pp. 330, 303, pi 3‘J, 1. 03 j ^Cuv 
uiiU xvii, p, 7(5. 

Ahrami'^ coAt.s, McClcll., liul. Cyp. pp. 288, 388. 

<Jdeobra)nci eniiSj ^IJockcl, in Ituss. itcia, i, p. 1033, 

„ cotio, Gunther, Catal, vii, p. 323. 


Ah//, ; Goordah, Iliiid. (N. AV. V.); Vaitoo, Punj. 

li. 111. 1). p. 13, V. 10, A. 0. 10, L. 1. 71, 


L. tr. 15-17/21. 

Length of licad 1/G, of caudal 1'5, lioight of hody about l/'3 of 
the total Icngtli. 

Eyes. Diameter nearly 1/3 of the length oHiead, nearly 1 dia- 
meter from end of snout. Profile over the nape concave. Jaws, 
even in front ^^llon tJie mouth is closed. 

Fins. Osseous dorsal ray weak and serrated ; lower caudal h»bo 
the longer. 
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Scales — about twelve rows between the lateral line and base of 
ventral fin, whilst they are undulating and rather irregular. 
Colours. Silvery. 


2. Eohtee Alfuediana. 


Leuciscus PifvancrJiij Cuv. and Val., xvii, p. 77. 

„ Alh’c'UanUftj Cuv. iiud Val., xvii, p. xvi, (index) pi. 488. 
Oiitcohra'niri llljth, .T. A. S. of Bengal, 18C0, p. 158. 
O.-feohrama AlfruUonitiij (jiuntlicr, Catal. vii, p. 3:i4*. 

Goonia^ 13 eng. 


B. m. D. P. 13. V. 10, A. C. 19, L. 


L. tr. 


8—10 

14—17’ 


1. 42-60, 


The following specimens avo amongst tliosc collected by myself. 
D. 2/8, A. 2/20, L. 1. 48, L. tr. lO/JG from Pegu. 

D. 2/8, A. 2/38, L. 1. 50, L. tr. 12/16, „ Balasorc. 

D. 3/i^, 2/-i^ 1^- 1* 56, L. tr. 10/16, „ 

D. 2/8, A. 2/33, L. 1. 6o, L. tr. 12/17, „ 

D, 2/8, A. 2/30, L. 1. 45, L. tr. 8/14, „ llangooii. 

D. 3/8, A. 2/30, L. 1. 51, L. tr. 0/? „ Mandalay. 

ID. 3/8, A. 2/20, L. 1. 42, L. tr. 9/11, „ Moiilmuiii. 

D. 3/8, A. 3/29, L. 1. 51, L. tr. 10/14, „ 


Longtli of lioad 1/6, of pectoral i^/16, of caudal 1/5, height of 
body 4/13 of tlio total lojigth. . 

Eyes. Diameter 2/5 of Iciigfli of head, 1/2 diameter from end 
of snout, 1 diameter apart. 

Profile over nape concave, from thence a groat rise to tlio ba^^e 
of the dorsal lin. Upper jaw sliglitly the longest, suoiit very 
obtuse and elevated over the iiostrils. 

Fins. Dorsal coiumcuces midway between tlio .snout and the 
base of the caudal, its osseous ray weak and serruted. Caudal 
deeply lobed, the lower the longest. 

Lateral lino, — very strongly marked in the first few scales, tlio 
rows below the lateral lino regular aud horizontal. 

Colour. Silvery. 

ILal, Orissa, liengal, A.ssam and Burma, attaining 0 inches 
or more in length. 
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c3. Eohtee Yigoiisti. 


Sykes, Trans. Zool. Soc. 1811, p. 36, pi. 63, f. 3 ; Day, Proc. Zool. Soo. 186D, 
p. 379. 

Ofilcohrnnia Giintlior, Catul. vii, p. 323. 

Gollmid^ Ooriali ; Khiva ^ Tol. 


13. III. D. 3/8, r. 19, V. 1 0, A. 0. 19, L. 1. 75, L. tv. 


18 
19 * 


Lengili of head 1/5, of pectoral 1/7, of caudal 1/4, height of Ijody 
1/3, of dorsal liii 1/0 of the total length. 

Fyoa. Diameter 1/3 of length of head, 1 diameter from oud of 
snout and apart. 

Dorsal profile devatod, a slight conenvity from the snout to over 
the nape. Mouth anterior, the lo\ver jaw being somewhat loi!g(‘r 
than the upper, Avhilst iiost(‘riorly the cleft of tlio mouth extends 
to below the anterior margin of the orbit. lh*eorl)ital nearly as 
high as broad, suborbitals very nar]‘ow. 

Teeth, pharyug('al — crooked, 5, 1, 2/2, 4, 5. 

Gill rakoTs short and rather uidely S{'parated. 

Fijis. Dorsal coinnumces midway hot ween the base; of the ven- 
tral and anal, its spiiio strong and dooidy denticulated its orjseous 
2 )urtiou not so long as tho head. Caudal deeply forlc('(l. 

Lateral line — most strongly doMdoped in the first few scjiles. 
Tho largest scales are near tiio lateral lino. 

Colours. Greenish superiorly, silvery bcuoatli. Tho ciuidal tin 
slightly stained vlth gvej". 

Hah, Deccan and Kistiia river to its termination ; it attains 


eight inches iiilougth. 


• 4. IhuiTEE Alien oiju'is, 

't Lr}inscvs Hclanjrri, Cnv. and xvii, p. 1)9. 

IJIytli, J. A. S. of Poiigal, 1853, p. 2S9, find 1360, p. 158. 
lioldac Blijikii, Jlk'L'lvC'r, Prod Gyp. p. 28 1. 

? ^inllLocfaster Jjclamjtri, ^^^Blecker, Atl. loll. Gyp, p. 33; ♦Ountlicr; Catal. 
vii, p. 328. 

Obteobrama microlcpiSj ^Guullicr, Catal. vii, p 325. 


B. 111. 1). ^,r. 17, V. 9, A. c. 17, L 1. 71-7;!, L. tr. 

o lo 


22 * 



F. Day — Monograph of Indian Cgprinidtc. [No. 1, 

Length of head 2 / 11 , of caudal 1/4, height of body 1/3 of tho 
total length. 

Eyes. Diameter 1 /3 of length of head, 3/4 of a diameter from 
Olid of snout, 1 diameters apart. 

Lower jaw slightly tlio shorter. Dorsal profile much elevated, 
a slight concavity over the nape. Preorbital of moderate width, 
the rest gf the suborbital ring narrow. 

Teeth, pharyngeal — 1 , 3, 2 / 2 , 3, 4, serrated on their edges, tho 
two largest ottho anterior row molarform. 

Gill rakers rudimentary. 

Fins. Dorsal commences slightly nearer tho base of tho caudal 
than tlio end of tho snout, its osseous ray is strong and serrated in 
its upper two-thirds, the bony portion being as long as the head. Cau- 
dal doepl}' lobed, tho low(w slightly tlie long('st. 

Colours. {Silvery, back greyis»h, and the Indian variety is par- 
tially banded, more espo(*i!iIly in tho 5 ’oung. A dark streak from tlio 
shoulder to tlie base of tlie pectoral fin. 

Hah. Tlio Godavery river, and throughout lliirma, but tho speci- 
mens from th(} latter locality arc darker in colour and want tlio vorti- 
cal bands. It attains lo inches and more in length. Although Va- 
lenciennes who described //CMccsra.v and llh‘ekcr and Giin- 

ther, who have not seen it, have coiisidtu’cd tliis specie^ the typo of a 
genus f Smiliogaifterjy whidi is said to have a comprossod abdomen, 
‘‘ iiiais sans aucunc denteluro, comine cellos dos clupet;s” it appears to 
me most probable that the typical specimons were luidly preserved 
ones of llohice micruhpis^ 


5. Eon TEE OoiLmi. 

SykGS, Trans. Zool. Soc. ISll, p. 61, pi. (ia, T. 2. 

Osfcnhi'Ojiao (Jjitbii, llcckcl, in Jiu,S3. Itcis i, p lO.i.'i ; (JsirjLluii', Oal.il. vii, p. 1 

D. III. D. 3/8, V. 13, V. 10 , A. 3/13, 0. 20, L. b 33, L. tr. 13/11. 
Lcnjyth of head 1/7, of pectoral 1/7, of caudal 1/4, height oflxnly 
1/3, of dorsal fin 1/4 of the total length. 

Eyes. Diameter Jicarly 1/2 of length of head, 1/2 a diamoler 
from end of snout, above 1 diamotor apart. 

Dorsal and abdojtiinal profiles about o(jually (;ouvux. Cbdtuf 
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mouth extending to below the anterior third of the orbit, lower jaw 
fcihortest. 

Toetli, plifiryiigoal, — pointed, 5, 4, 2/2, 4, 5. 

Fins. Dorsal conimoiKies midway botwoon the snout and the base 
of the caudal, its osseous ray strong, and coarsely serrated. Caudal 
lobed in its last two-thirds. 

Colours. Purplish silvery along the back, becoming silvery 
white from a}>out four rows of scales above the lateral lino. 

Hah, CV'utral India, attaining G inches or more in length. 

(^To J)i cordlnitt fh) 


AcrouxT OF A VISIT TO 'I’liE Easteun axd Noutteefn froxtiers of 
IXDKFEXDEXT SlKKlM, WITH NOms OX THE ZoOLOGY OF THE 
Alfixe axd SuRALi’LXE REGioxs, Part I ,*" — hy William T. Blax- 
FORI), F. O. S. J C. M. Z. 8. &c. 

(With a maj), plate XXIV.) 

[Lloccivi'd 28th July, road 5th August, 1871.] 

The extent to whicli the interior of Sikkim has been neglected 
by Anglo-Indians is very remarkable. It is true that the country 
docs not present attractions in the way of sport, and this alone is 
tlic indiKiomeut whicli takes nino-teiiths of our countrymen into tho 
Ali)ino regions of the Western Ilimalaj^as. It is true also that 
there are no roads, that tho tracks along whicdi it is necessary to 
climb are frequently such as require the use of one’s hands as well 
as legs, that })ut few supplies are jirociirablo, and tiiat evorytKing 
must bo carried on coolies, who must be taken from British terri- 
tory ; it is also true that the discomforts arising from frequent rain, 
and the attacks of leeches and insects are, during part of tlie year, 
a great drawback to travelling; .still it is a curious fact that 
since Drs. Hooker and Campbell lirst explored the country in 1848- 
49, hut ono European had penetrated to tlie passes of Doiikia and 
Koiigra Lama before the visit I am about to doseribe, although 
tho country has been open to travellers during at least half the in - 

* This part contains tho description of the journey, tho second part will con- 
sist of notes on tho fauna, especially on tho birds. 
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torvoning period. Ciiptain Cliamor, ilio solitary visitor avIio reached 
the Northora passes, mado a rapid jounioy in search of sport iii 
tlio spring of 1870, hut Avas not very siKu-ossful.*^^ 

Tt luid for a h»iig tiiiio ap2>oarod to mo that the fauna of the al- 
lune portion of ^Sikkim Avas far less known than that of most other 
ac’cos.^i hie regions ol* the Ilimala^'a. jMindi noAadty, amongst tho 
A’ortohrata at least, Avas not to be expected, Inxiause Afr. Hodgson’s 
colle(*tors had ransacked for years tho neighbouring rc'gioiis of 
Nipal. Ihit si ill no one, exeept Di-. iFojjker, Iiatl ever oliserved 
tlie animals uf the country, and the attujition of lliat vcliTan llima- 
layaii traA'(‘ller Avas niaiidy devoti'd to the botany, alllunigh nuiiior- 
ons notes on the fauna are scattered tliroiigli liis delighll'ul 

Ilimalay an Journals.” I believe tliat the pepularlly of that 
nnalel naturalist’s ii()l(' book bar> ratJim* tended to pi'ovont further 
ox2)loratiou of the country, lew pt‘(>plo can (‘onctovc Iioav very 
iittle is really kiunvii of the fauna of upper JSikkiui, dospite tho 
number of years that have elapsed since its leading features Avero 
lir^t dosiribed, or that the animals oi' tho np2)er Ijiiclieii and La- 
eliung valleys are no better kiioAvn tJiau those of tho Ikingong 
lake and Lad.lk. 

Tlio vertobralo fauna of British Sikkim, one of tho richest, if not 
the very ^iche'^t in the a\ liolo Avoibl, lias boon luvtty compleioly 
explored by Hodgson, Tickell, J(‘rdon, ]>ea\ain and otlnu-s, but not 
one of thes(j observers penetrated to tlic snows. The only travels 
in Sikkim since the time (d* Jbx Jeer and (Jainphcll, of n l.icli accounts 
luiA'e been pnl-livlied, are tliose of (kipt.aiii \V. S. SliiuAvill, (J. A. S. 
B. I8.0J, XXIJ, pp. o-JO, hll,) andAIajor J. J.. Sin rwill, [J. A. S. B. 
18G2, XXXI, p. loT). Both relate to tho SingahJa range and 
the higher valleys south of KamJianjanga. Sev'cral visits liaA'o 
been made to tlio Chela and neighbouring passes, but no ac- 
counts liavo boon published of any of iJiejii, and iioitlior of tlio 
»Slierwills makes more iliaii passing meution of tho fauna of tho 
country. 

In the autumn of 1870, I had at last an opportunity of devoting 
three months’ leave to tho interior of fclikkim. At the saino tinio I 

* I Ic.'ini from Colonel ITsiiighloii that an account of C:i])laiii Chanior’s joiir- 
rcy lias appoarud in tlio Sporting News” of Llio proseut your. I liuvo jioL Jiad 
an opportunity of l oading it. 
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loarnod that Captain Elwos, had corao from Eng^land mainly 
in order to study Indian ornithology, had been staying at Darji- 
ling since the coinmoncoment of the monsoon, and was anxious to 
penetrate into the interior, and that Colonel Ilaiighton, the Com- 
missioner, had written to the Eaja of Sikkim to ask him to give 
Captain Elwos all the assistance in his power. As we had nearly 
the same ()l>jo(;ts in view, we agreed to travel together. 

The time at our disposal, August, September, and (October, was 
decidedly uupropitioiis. All travellers in Sikkim have described 
the disadvantage's of the rainy season ; both Dr. Campbell’s and 
Captain W. S. Slierwill’s accounts of their journeys in the autumn 
are a record of constant discomfort lint there was no helj), an 
Indian ollicial must take leave when ho can get it, although that 
bo at the worst K<'asoii of the year 

Our principal object was to roach the upper branches of the 
Ihsta valley, where the rains are lighter, and the climate cord in 
conserpionco of the elevation. Jlere we expected to find a very 
dilferent fauna from that of Sikkim proper, and belonging to iJie 
dry central Asian region. A glance at the map of Sikkim will show 
that the long hot tedious march up the valley of the Tista might 
easily bo avoided, and Lachung reached, by crossing the Chohi 
range, which forms the eastern boundary of Sikkim, by the Yak-la, 
or one of the neighbouring passes, marching northwards along 
the hank of the Chiimbi valley, and rocrossing into Sikkim b^’ the 
Tankra-la. The only dihiculties in the way are the necessity of 
avoiding the ’J’ilxdau guard wlnm entering the Chumbi valley, 
and the finding of a road iroin the one pass to the other without 
passing through the town of Chdmbi. As regards the first point, 
Mr. W. S. Atkinson and IMr. Clarke, who visited Yakla in 1867, 
found no guard whatever there, and wore led to believe that none 
was usually stationed at this pass. The other difficulty would cer- 
tainly have appeared the more formidable of the two, had we had 
much experieuee of the Sikkim mountains, but having none, we 
scarcely troubled ourselves about it, supposing that it must bo pos- 
sible to march along the flank of the range without descending 
into the deep valleys. 
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Elwos, after much trouble, debate^ and enquiry, had learned that 
the plan was feasible, that there was a pass nearer to Darjiling 
and easier than Yakla by which we could cross, and he secured the 
services of a man, a native of Chumbi, named Clidda, who j)ro- 
inised to eliew us the road from one pass to the other. This man 
subsequently proved to be an arrant impostor, he did not appear 
to have any acquaintance whuili the Chola range, and wo after- 
wards learnt that he had hired himsolf as our guide oh tlie strength 
of two journeys he had made between Clnnnhi and Darjiling as a 
salt carrier, lie did not oven know the road by which w'o wont, 
the marches along wliich, as given to us in Daijiling, proved quite 
inaccurate. This well illustrates one of the dilliculties in the way 
of travelling in iSikkim. Very little confidence can be placed in 
an}’ statements as to roads, and especially as to distances, iruidu by 
llutias at all events. This is partly due to untruthfulness, but 
more perliaps to that w'ant of accurate ideas about time and dis- 
tance which is so cliaractoristic of savage and semi-savage races.’^ 

Our jdan was therefore to march acjross part of the Biiian 
Dears east of the Tista, and through the south-eastern corner of 
native Sikkim to a pass called Jolcp-la, and tlioiico, if iu’acti(‘ablo, 
to make our way to tho Tankra-la along the cast side of tlio Chola 
range. 

The arrangements about cocjILos and provisions liad been pretty 
nearly completed by Ehves, before I reached Darjiling, thus saving 
much trouble and delay. I mention them because our experience 
may be of service to future travellors. Tho coolies were partly 
Nepalese, partly Biitias and only a few Lep(4ias. Tho head- 
man or sirdar, Gilruk by name, was a Sikkim Butia, and a good 
specimen of the race, tall and stout, llo proved an excellent man, 

* Few, if any, sava^r*^ fiiul frrmi-civilized racps have any conception of <lis- 
tance, aa wc; uiidcraftuid it. Tiioy consider jilacu.s far oi* in?ar in piopoifcioii to 
tho time ijocessaiy lo reach thorn. J onco had a good instance of this in Sik- 
kim itself, when aacciidiiig Toiiglii. A« I was going up J ask(*d one of tlie coolies 
the diatfince to the siininiit fiorn tho nionasteiy at iSinionhong. He said ton 
koa. When returning and about one kos below the top F asked the same 
liovv far we had to go to the nionasteiy, and ho replied three kos. Wliy, I said 
how is this, yesterday you told me it was ten kos to the lop, to-day you luako 
only four. Oh ! said ho, it is ton kos to go up, but only four to come down. 
In eonnection with this, it may bo borne in mind that it is the practise of many 
civilized nations to rockoii their distances by hours. 
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hard-working, and not given to making difficulties. We had also a 
second head man or dalladar wlio, in charge of sixteen coolieS; Lep- 
chas and Bdtias, witli rice and spare stores, was sent direct to 
L'dchiing via Tamldiig. Another daffadar was in charge of the 
Nepalese coolies, of whom we took ten, in the hope that they 
would go with us into Tibet, if the Bdtias were afraid to cross 
the frontier. Neither of those dafladars in^oved of much use. 

Most of the provisions were packed in bamboo Lepcha baskets, 
lined with loaves to keep out the wet, and each man had a 
“ goung,” a cane m.at about 4J- feet by 3 in size, made of loaves 
between two net-works of split bamboo, serving to protect both him 
and his load from the rain. 

Wo had arranged to start from Ging on the 13th of August, but 
as I was not very well, Elwes went on to catch up the coolies, 
wlio had preceded us by tlireo days, and T loft next morning. I 
cpiiddy rode down to tlie Bangit bridge and along the road on tho 
right bank of tho Eaiigit leading to the Ti'sta. But boforo I had 
lu'oceedod far bey ond tho Eangit bridge, I had to send my 
pony back, for the road was blocked up with landslips, and tho 
bridges had boon washed away by the rain, and from this point 
I wtilked on to tho Tista bridge, about IJ milds below tho 
junction of the Kangit. Tho heat was great, as tlie sun was sinn- 
ing brightly. After (jrossing tho line cane bridge over tho Tista, 
I found niy Biitia shikari and a mule which Elwes had sent down 
for me from Xalingpung. He had found nothing to carry him up, 
and was nearly knocked over by tlie heat in tho steep climb of 1000 
feet without a break. ^ 

I ascended easily enougli, thank to tho mule Elwes liad with 
some difficulty very kindly procured for mo, and T readied the rest 
house at KMingpung about 4 r. m. Tho loft hank of tho Tista is 
hero ill the Diling Ddar, formerly part of Bhutan, but annexed 
after the war of 18G4. Tho rest liouso, or dak bungalow, is a larg (3 
bamboo hut. I2lwes had gone on some sixtooii miles to a place call- 
ed Phyiidong, whore wo had arranged to overtake tho coolies, and 
he had promised to wait there for mo next day. 

Kalingpung is a civilized pla( e with a iiolice guard. It is not 
visible from Darjiling, but can bo seen from tho Leboiig spur west 
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of the Eanjjnd valley. It is on the crest of the spur iinmodiatoly 
east of the Tista, and just above the confluence of the Tista and 
groat ftangit rivers. 

August \M, I again borrowed a mule and started as soon after 
daybreak as I could get the three or four men \\dio were with mo 
to move. The road led for about ten miles in a north-east direction 
along the flank of the groat spur which runs up to Damsong, pass- 
ing maiul}" through clearings in Avliich maize, marwa and hill rice 
were growing luxuriantly. At length the path ascended to about 
6000 feet, leaving the (hearings and traversing tlio splendid open 
forest whic'h clothes the outer hills of Sikkim at tliis elevation. 
Here as usual leeches abounded, but as the day was fine they were 
not troublesome. I found three or four land shells and a very re- 
markable slug of an undoscribed genus allied to Vaginnlus, palo 
brown in colour witli a carinate back. 

I now sent back the mule T liad been riding and walked on, leav- 
ing the road to Daiusong on my loft. Alter about four miles 
through the forest, the path descended to clearings again and I 
met Elwes coming to mecjtme. Ho had found everything in order, 
and wo soon roaclie<l Phyiidong, a small (duster of good houses 
with a little open fiat covered with grass on which our tents wore 
pitched. 

Wo had two touts, one for ourselves, the other for our men. The 
first was made out of an old Jabbalpur shihlarihy cutting it down 
to 8 feet square and 6 feet high in the middle, removing the lining 
and replacing it by blanket, and fitting very light bamboos instead 
of the absurdly heav^ ones which are usual in the plains of India. 
This tent proved both warm and waterproof ; it had but one fault, 
weight, as when wet it roc|uircd two coolies to carry it. The other 
tent for our men, of Darjiling manufacturo, was much larger and 
made of American drill. It was light enougli certainly, but it was 
far from waterproof. Wo had dispensed with tables, chairs and 
cots, in order to travel as lightly as possible. 

Phyndong is rather a pretty placo on tlio southern slope of the 
Rishot valley which here forms the boundary between the Biitan 
Diiars ,and Independent Sikkim. The stream at the bottom of the 
valley runs west towards the Tista, through douse tropical jungles : 
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from about 1000 foot above the stream or botwoeii 2500 and 3000 
feet above the sea up to nearly GOOO feet of elevation, the greater 
portion of the slopes, whore thoy are not too steep, are either ac- 
tually under cultivation or bear marks of having been so recently, 
whilst, above about GOOO feet, the head of the valley and a dark 
stripe on the crest of each spur consist of magniliceiit unbroken 
forest. This is the invariable appearance of all valleys in the outer 
ranges of Sikkim, oxcoi)t where, as around Darjiling^ they have boon 
ruined by reckless woodcuittiiig. 

16M. On preparing to start next morning, Ehves found, to our 
groat annoyance, that a very nice mountain aneroid, which he had 
brought, had disapx^oared, having doubtless boon stolen. Tliis 
was very unfortunate, for it was our only barometer, and although 
the elevations in the upper Tista valley were all dc^rniiiied by 
Hooker, this is not the case on the Chola range. Our route led in 
a sloping direction down to the Rishet stream, and thence up tho 
opposite side of the valley to Rhinok, which, from Phyudong, look- 
ed barely two miles distant. AVo started about 8, which was 
tho earliest time at which wo could collect our coolies, for all tho 
hill moil, like Burmese and other Indo-Chinese races, and like 
several of the pseudo-aboriginal tribes of India itself, but unliko 
the Hindus, alwa 3 ’s eat before starting. AVo rapidly descended 
to tho river by a road, bad after tho carefully zigzagged patlis of 
British Sikkim, but which was magiiiticent as compared to tho 
tracks wo encountered subsocj[iiently. On my wa^^ down I captured 
a snake and just escaped being bitten b^^ it, which made mo feel 
uncomfortable for the moment, for it was a most venomous looking 
brute. It proved to be Fsiwmodynades puhcruhntiis, a snake which 
apx)oars made to prove that it is b^^ no moans so easy to distinguish 
between venomous and non -venomous snakes as is commonly sup- 
posed and asserted. Really it is not dangerous, but not only has it 
the flattened head and broad jaw w’hich are usually characteristic 
of tho venomous snakes, but it possesses a pair of long fangs in 
front of the jaw, so that even after capturing it and examining tho 
teeth, it is difflcult to distinguish it from a poisonous species. 

Tho stream afforded a delightful bath, the wmter not being so 
cold as to be unpleasant in tho hot steaming valley. There were 
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but few birds, the little j)lumbeous redstart, Bntioilla fuJiginosa, was 
runuiiig over the rocks like a dipper, and a superb Cergle guttata^ 
the large black and white kinglishcr of the Himsdayan valleys, 
flew past. Wo lialted at the stream for breakfast, and I sliould 
have preferred waiting tlioro till tlie afternoon, but we found that 
so long as wo halted, the coolies did the same, and tliat when 
ordered to go ahead, they did so to tlio distance of perhaps 200 
yards and then sat down to wait for us. Rain was threatening, 
(the weatlier hitliorto liad boon iiue) and wo thoroforo started up 
the stoop ascent to Rliinok. It proved a hot climb tlirough old 
<*lfaring8 now overgrown Avith woiamvood, through the close mass- 
es of Avliicli no wind can ponetrato, whilst it alfords no shelter from 
the sun’s rays. We camped at Rhinok in an open clearing, sur- 
rounded hy^’ormwood bushes. Our coolies got into houses and sheds 
scattered about in the neighbourhood. Wo Avoro informed tliat a 
Kaji (the Sikkim corruption for a qihi) had been sent by the Raja 
of Sikkim to moot us hero at tlio entrance to his territories, rather 
an evil omen, as showing tliat the Avhole of our intended route, 
which wo liad tried to keep secret, Avas perfectly well known to the 
[)eople in Chnrnbi. I had fully expected this, lioAA^over, for before 
I loft Darjiling I found the story had oozed out some Avooks pre- 
viously. 

I’llk. A night’s rain was succeeded by a dull morning with a 
steady doAvnpour, and our coolies commenced a series of most amus- 
ing manceuvres to gain a day’s halt. First wo Jiad to receive Iho 
Xaji, Avho appeared about 8 o’clock, accompanied by another oili- 
cial Avho brought us a large present of vegetables, rice. Hour and 
niarwa. The Kaji produced a letter from the Raja Avritteu in 
Tibetan (the court languMge of ISikkiiu) on tough silky Tibetan 
paper, and wivippod in a luiiidkorchief of white Chinese silk, the 
proper stylo of envelope in good Tibetan society. The letter Avas 
read by the Kaji and, Avhere necessary, interpreted by him into 
oolloc|uial Tibetan, and then repeated to mo in ITindustani by our 
headman Oiiruk, wlio understood ordinary Tibetan avoII, although 
some of the more flowery court phrases Avoro evidently not familiar 
to him. The purjiort of the Jotter Avas, that the Raja Avas greatly 
pleased to hear that avo Avore coming to visit his f'ountiy, and that 
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lie would afford us every assistance in his power, but that he beg- 
ged us not to attempt to cross tho Tibetan frontier. The Kaji was 
to accompanygas to tho Cliola range and to take care of us, which, 
being interpreted, of course meant to see that we did not cross into 
Tibet. 

Tho interview lasted some time ; after it was over, we determined 
to breakfast and start. But it was useless sending for tho coolies, 
one man after another appeared vnth some oxciiso or otlier. The 
rain would cease soon, the road ahead was impassable from its 
slipperiuess, tho leeches were terrible and we should bo eaten alive, 
&c. &e. Time went on till it was 11 o^clock, when a Nepalese 
cooly, who had been over the road before, declared that it was 
useless to start now as wo could not possibly reach Cinisachcn, tho 
next halting-place, before night, and at lengtli wo had to give in. I 
Went out and shot two or throe birds, but iiolhiiig rare : JRgithalis- 
cm erythrocephalmy Granmaioptila striata djv. In tho afternoon 
there were some largo landslips in the valley, and although they 
were two or three miles distant, tho noise was like that of thunder. 

18^/:. There was an improvonieiit in the weather, and wo start- 
ed early. One of tho coolies was ill, and T remained behind for 
some time to make arrangements with the village mandal^ or head 
man, to take tho poor follow in for a day or two. AVhilst waiting, 
a flock of hill mollk(^ 3 ^s, {hiniius ?) climbed into some trees 

above tho camping ground and I watched them there for some time. 
They are hir loss active than the common Indian L rhesus. 

Starting at length I climbod to tho crest of the range north of 
tho Eishet, perhaps 1000 feet above Ehinok, and found myself on 
tho slope of a deeper valley, that of the Eangchu, on tho opposite 
side. Tho x)ath led for a mile or two along tho side of tho hill 
through high forest swarming with leeches, until after x)assing a 
s^nir it doscoJidod rax)idly to tho valley of a largo tributary of tho 
Eangchu ; tho road beyond this to iJie Sikkim frontier lay up a 
long spur hotwooii the Eangchn and this tributary. 

Alter a bath and breakfast we x)rocooded to climb the ox^posite 
side, and to our siirxu’ise reached Ohiisachon in about an hour. 
Tlie march was in fact a very short oiie, and might with the great- 
est ease have boon accomx>lished tho day before. AVe went 
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about 1500 foot up tlio slope of the hill above Chusadion t ) a liut, 
iu which wo had a bamboo phitforin or machan built to sleep upon. 

From just above the i>la(!o whore we onoampod the^ was a fine 
view, much impeded by clouds, over the Tista valley to tho westward. 
On a hill in front, tho slopes of which wore for Sikkim unusually 
gentle, stood tho largo village of Dikiling, its houses and cleavings 
sc^atterocl oveu* throe or four square miles of cjouiitry. Tliroughout 
lower Sikkim the houses of a village arc not placed cdose to- 
gether, as in India, but are scattered about, each house apparently 
in tho midst of its own licilcls ; and different houses in tho same 
village are frequent U' long distances, ns much as one or two 
miles, apart. Tlio only exceptions to this which I saw wore in 
the villages of tho Laelien and Lachiing valleys. As tho usual 
object in placing houses together is mutual protection, this 
appears to indicate that tlio attaeks of oiiomies have heen iincommoTi, 
except in tlio valleys close to tho Tibetan frontier, which, iu fact, 
belonged to Tilad formerly,^' 

August MUJi. Our route lay up the spur; rain ht^gan almost ini- 
inodiatul}' after w'O started and continued steadily throughout tho 
morning ; it had also poured nearly tlio whole night. Wo soon 
entered tlie u.-siuil high fonjst, with but littlo underwood, which 
marks an elevation of 0000 to 8000 feet above tho sea, and in which 
the leeches are mot with in tlie gr(‘atuf*t profusion. TJioy can bo 
kept oh' to a considerable extent by tying tobacco leaves round 
one’s ankles. In .addition to this, I used to powder the inside of 
my gaiters witli snuff, l)ut it is impossible to escape tlioiii altogo- 
ther. After traversing forest for four or hvo miles, wo descended 
about 1000 feet into i hairings, and emerged into a small side val- 
ley, loading into that we bad left belli ml al Cliiisachou. Tho rain 
had ceased and wo liroakfastod at souie Butia houses. Tho coo- 
lies liad ina<le up their minds to lialt at ibis place, however wo 
induced them to go on and rcasccmhul into tbo forest. After three 
or four miles wo reacliod Xaplin, tlie last porniaiient village ou tho 
road ; beyond this we were told w^e should meet no one until wo 
arrived at tho uidand luisturcs to which tho cattle had been taken 
fur the sumiiior. 

* Hooker’s Ilinialiiyun Journals, IJ, 42. (2im1 Kd. IJ, tii.) 
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At Kaphu there were but two houses. In one of these there 
was some person sick, and as we could not find a spot on which to 
pi tell oiir tent, we established ourselves in the other, and our peo- 
ple esconced themselves beneath the house. 

20///. Leaving Kaphu, the path, so well worn as to prove the 
very considerable traffic which passes by this route, led rapidly 
upwards. The weather was fine at first, but everything was soon 
shrouded in mist, which not long afterwards became rain. Wo 
climbed steadily for about four hours, passing from the open forest 
to an underwood of dwarf bamboo, which became shorter and closer 
as wo advanced. Wo passed one small marshy open glade with a 
log hut standing in it, and soon after coming amongst tree rhodo- 
dendrons, w'o came to another very siujill opening, apparently na- 
tural, in which was a second shod, a roof of logs without sides. In 
this spot, which bears the name of Jeliik, wo determined to halt, 
although our march had been short, as the coolies had had a steep 
climb. TJie afternoon passed in steady rain and mist, and the air 
was chilly. As Elwos’s aneroid had been stolen at Phyudong we 
could but guess at our elevation ; but the circumstance that wo 
had fairly entered the rhododendron forest with an underwood of 
dwarf bamboos, and that wo had left nearly all the leeches behind, 
together with the close resemblance of the forest to that on the top 
of Tonglvi led us to estimate our height at about 10000 feet, or 
perhaps a little more. 

In the afternoon Elwes climbed somewhat higher and came up- 
on pines and junipers. lie also shot a female of tlie Sikkim horn- 
ed pheasant, Cerioniis satyra, a very rare bullfinch, Pyrrhojilectes 
ejmulella^ and some other good birds. I meantime had met with 
nothing but one or two common Leiotrichince such as Siva strigula 
and Yuhina occipiktlis^ but Elwes’s shikari brought in the rare 
Cochoa purpurea and 2 male Ceriornis. The pheasants were fine birds 
though in very i)oor xdumage. All the Darjiling Butias and 
Lopchas call them Monal, distiiigiiishiiig Lophopliorm Impeyanus^ 
wliich is also found in Sikkim, as the blue Mon^l. 

We i)itched our tent in a marsh, leaving the shed for our men, 
and wo had a small platform-like cot or machan of bamboo built in- 
side the tent upon which to sleep. We also determined to make 

48 
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a short march the uoxt day into the juniper region, and to halt 
there.* 

21«^. It was clear at sunrise, but soon clouded over, indeed 
from the first the only view was towards the Tista. We went only 
about a mile up the steep path, oouiing soon upon dwarf juniper, 
Jnnijperm recur va^ and silver fir, Abies Wehhiana^ which soon increas- 
ed in size and abundance, until at about llOOO feet, (estimated) 
the dwarf bamboos for the most part disappeared, and the forest, 
no longer so high as below, consisted of the silver fir and rhodo- 
dendrons of various kinds. At about this elevation, wo came out 
into an open space, on the narrow ridge of tlio spur, gay with a 
brilliant yellow composite fiowor, on whi(‘li many of tlio peculiar 
red-tailed green honey-suckers, JlUthopyga iynicamla^ were feeding. 
The lovely Myzornis pyrrhoura was common ; I also sliot Cmosloma 
amodium^ a thorough crateropodine in its 1 mbits despite its thick 
bill, PyrrhdcL aurantiaca and Trochnlapfcrum snhunicolor, a com- 
mon Darjiling laughing thrush, which I was ratlior surprised 
to find at this elevation. I obtained a few land shells amongst 
the dead leaves, including a species of Ahjcimsy a Diplom- 
matina^ and a discoid CyclojAiorus^ the two former certainly unde- 
bcribed, a peculiar green Helix and a Glessula, I do not know of 
any previously recorded instance in which Vyclophoridce have boon 
found at so gi-eat an elevation, and as Alycfous and Diplounnalina 
are typically Malayan, none Ixung known in the plains of India, 
tlieir presence at this height ullords a remarkable instance of tlio 
extent to which this damp-loving fauna has crept uj) the slopes of 
the ISikkim Himalaya. 

August 22nd, The name given to us by our men for the night’s 
encampment was Lingtu. I suspect this is really the name of a 
summer cattle station farther up the ridge. It poured all night, 
and as our coolies had no house to got into they improvised huts of 
boughs. All the men wo had wore Biitias and Nipalese, who are 
botli hardy races, and stand cold much bettor than the Lopchas. 

* At tliia place and at many others on our road wo met Uutias carrying 
lieavy loads of salt and coming from Cliumbi. There is a considerable trufUo 
>)C\weoTi Chuinbi and Darjiling entirely carried on by cooli(* 3 . The exports 
into Chumbi are, 1 believe, sugar, rice, and a little English hardware* 
The import of Darjiling tea into Tibet is absolutely prohibited. 
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Tlio path continuod steoj) for another 1000 feet, and led uj) a crag- 
gy spur, too steep for trees in most places. Had tho weather been 
fine, the view over Sikkim would, in all probability, have been 
maguificont, but, unfortunately, a dense mist shrouded everything. 
On tho top there was much rhododendron scrub, but the road now 
led along the crest of tho spur through small rhododendron trees, 
and then omergod into open grassy valleys with patches of forest 
formed of rhododendrons and silver fir. Here, at an elevation of 
12000 feet, I lirst came upon traces of former glaciers in the shai>o 
of small pools in marshy hollows dammed up by what were evi- 
dently little moraines. I had been carefully watching for marks 
of glacial action at a lower elevation, but could find none whatever ; 
if any ever existed they have long since been obliterated by the 


tremendous rainfall and consecpient disintegration and denudation 
of the surface. In tho interior of Sikkim, as will bo seen here- 


after, this is not tho case ; there glaciers have left unmistakable 


marks at least CO 00 foot lower. 


Elwes was, as usual, ahead ; I had marched along (luietly, shoot- 
ing birds, looking for laudshells, &c. On my road I met tho Kaji's 
servant bringing me a bamboo x)ot of marwa, which was very 
agrcealdo, even in tho cold climate wo had now reached at 12000 
feet. Tho Kaji had been very polite, and had supplied us with 
marwa at eadi day\s halt, by no moans oscliewing tho beverage 
himself. Almost every one who travels in Sikkim takes a liking to 
this most refreshing drink, however much ho may despise it whilst 
soda water is still available. 


In the grassy valleys wore largo herds of cattle driven up to 
this elevation for pasturage in the summer ; in tlie winter they are 
taken down to tho warm valleys. During tho rainy season 1 
doubt if anj’- terrestrial animals can exist in the forest between 
4000 or 5000 and 9000 foot, they would he in all probability de- 
stroyed by the leeches. It is certain that the only mammals found 
are squirrels, monkeys, and a few other arboreal forms ; even tho 
pheasants are wanting, after tho Kalij, GaUophasu mdanonotm, is left 
at about 5000 feet^, until Ceriornis is mot with at nearly 10,000 feet. 


* Jordon gives for tlio nmgo of this 3000 to 8000 ft , Boavan 

(Ibis 18G8, p. 381,) 2000 to 7000. J suspect this is in Lho cold season, when I 
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We entered an open grassy valley with rounded down-like hills 
on each side, and no high mountains in sight. Patches of fir and 
rhododendron forest were scattered about, and down the centre, 
marshy in places, a stream ran over pebbles and rounded blocks 
of rock. The scenery was more like the mountainous parts of 
Europe tlian anything familiar to dwellers in India. It looked a 
paradise for a sportsman, but unfurtunately there were no doer in 
the forest, nor trout in tlio river. At a halting-place called Gna- 
tong, where was the usual wooden shod, wo pitched our tent, 
after clearing away a space amongst the flags and shrubs which 
covered the marshy ground, but it was so swampy that wo were 
compelled to make a machan to sleep upon. 

The Kaji‘told us that the pass was one march ahead from this, 
and that from the foot of it a path led ahmg the Silckini side of the 
range to Chumanako close to the Chohi pass, also that ho h.'id just 
received orders from Chiimbi to accompany us along the range, on 
the Sikkim side however. 

23n/. We resolved to go ourselves to the Jidep pass, as if to 
visit it, and to see if there was a guard or not, taking our camp 
only to the foot, or Lagyep. We accordingly started early and 
walked up a long goiitlo ascent and over some grassy hills, and 
then descended through rhododeudroii scrub to llio banks of a 
pretty littlo lake, IJ to 2 miles long, called Bidan-Tso. TJiis lay 
in a valley between tiic liills wo had just crossed and the stoop, higli 
and craggy dividing ridge between fciikkim and CJiumbi in Tibet. 
A line of watersliod crossed the valley just -wlioro our road traversed 
it, the lake discharging its watm-s to the soulli-oast, whilst a 
stream, coming down from the frontier range just above Iho head 
of the lake, runs to tlio north-west down the valley. Our road 
led to tho north-east up tlio valhjy of tliis str(;am. llillicrto wo 
had not ascended much since starting in llio morning ; at any rate 
the descents had very nearly equalled tho ascents, but from tliis 
spot we began gradually to rise. The lateral valley wc had entered 
was much more craggy than those left behind, its southern or 

liavo myself seen them tlccirloflly higlior than in iho rains. During Uio nion. 
socTi 1 think they keei» be'ow 6000, and that ArhoricoUi rujvjiilaris does the 
same, whilst Cafiortiiis rarely descends below 9000. 
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rather south-eastern side being a dense mass of rhododendron 
scrub up to an elevation of perhaps 14,000 feet, while the north- 
■vrestern hill side was bare. Hero wo first cauglit sight of tlie 
giant Sikkim rhubarb, some idea of whi<*h may bo gained from Cap- 
tain W. S. Shorwill’s figure in J. A. S. B. 18.53, p. 618*, its palo 
pyramidal towers,” as IIo<ikor calls tliom, being very conspicuous, 
scattered over the hill sides more than a thousand feet above, 
and looking in the distance like white posts. Gradually ascend- 
ing, wo started from amongst the rocks a flock of snow pigeons, 
Columha leuconoia, but birds were not iiumeroua, Calliojic peuio/ahs 
and Projutafier Ihura being the most conspicuous. 

Wo slowly ascended to a barren ridge forming the crest of 
the Jelep pass, at about 13,000 feet or rather mcflre ; to the 
south-east was a little lake amongst high crags, to the iiortli 
some steep masses of rocks ; no snow was visible. On the crest 
of the ridge some 20 Tibetans were i>osted to oppose our 
passage ; tliey W('ro cpiito unarmed, ex(‘(‘pt with their knives, and 
remained seated around the pile of si ones wliicli marks the 
frontier; tlieir Jong or Oax)tain, a round-faced rosy Tibetan, 
with by no means au intelligent countonanco, in the centre. Ho 
appeared to take no notice of us, and seemed solely occuiiied in 
muffling himself in his huge cloak to keep off tho wiinl, which 
blow piercingly over the exposed ridge avo were on. Wo sub- 
secpu'iitly learned that the guards, Jong' and all, I believe, were 
im-rcly vilhigors, who wore ordered up to guard the frontier, and 
singularly enough, neither on this nor on any subso(iuont occasion 
did w’o meet with soldiers such as Ifooker describes. 

To the oust, tho view was poor, ovorytliing at a distance being 
enveloped iji cloud. Elwes, who reached the top a few minutes 
before I did, had a glimpse during a partial break of a broad 
valley, thickly covered with forest. Immc'diatcly beneath wms a 
Bmail lake, around which yaks were feeding. IVIjiny flowers grew 
in tufts unioiigst tho stones on tho crest of the pass, and we 
appeared to he nearly on a level with the giant rhubarb plants, 

* The upper bracts are usually a very inucli paler yellow than they are 
represoutc'il in Captain ShorwiH’s fii,^ure, and in tho distance ilioy looli quite 
white. Tilt) iippci* portion of tho spire too is often longer aud uioro oyliudrioal 
than ill the phitc. 
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whilst masses of scrub rhododendron ascended all hills with a 
nortlicrii exposure to a little above our level ; we consequently 
estimated the elevation of the Jelop pass at between 13,000 and 
14,000 feet. Two ravens perched on some stones not far from us. 

We sat down and eat some breakfast wo liad brought with us, 
and then Elwos became disgusted at the stolidity of the Tibetans, 
and determined to see if they could be induced to recognise our 
existence. I should have mentioned that two or three questions 
put to them through one of our own men had only elicited short 
re^dios from one or two of the guard, the Jong remaining as 
iiisohnitly abstracted as if ho expected immediate absorption into 
Nirvana. t:^o to teach them a lesson of politeness, Elwes walked 
rapidlj" across the frontier and began descending the 02)i)osite 
side. Tin* men were utt<'rly taken by sur2)ri.se, tliey stood u^) and 
crowded round me, then with one accord rushed after Elwos, 
scrambling ra^jidly over the rocks, des2)ito their long cloaks, and, 
finding tliat (‘X2)ostuhition was usehjss, thc}^ flung tliemsolves down 
in the pa1h bi lbro us, heseecliing us to rotuni, and Oxxu’ossing to 
us by most cnipliafie gestures, that all th(*ir throats would be 
cut if wc persihted iu entering Tibet. With all this there was 
no attenq)t id violence or threats, they got in our way as Tiiuch as 
thi'y could, hut that was .all. nereiqiou wo lialled and cx^dained 
to lliem as w<*ll as we could, through a very bad inteiqjriiler, that it 
was not 2)olito to sit and stare at strangers without taking any 
further notice of them. 

I heliovo that tliis little incident had an oxcoUont effect, for, in 
all snbscqiicjit visits to frontier 2)usts, wo were recoivod witJi the 
greatest civility and 2)(jlitun(5ss, and 1 am convinced that wo rose 
iu the estimation of tlic Tibetans by insisting ou their treating 
us with pro2)or rc.s])ect. 

We w alked l^ack from the cliinhing up to the little lake 

already moiitioned on our w ay. It is one of the small rock basins 
which are so often found bonoatli 2)cak8 of mountains, and wdiicli 
are of u23i)areiitly glacial origin. 1 suR2)Oct that they are formed 
when the snow lino extends but a short distance below the peak, 
and the glacier is just sufficiently long to hollow out tho rock 
basin in which it rests. At least I liavo seen a vei’y small glacier 
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in Norway, terminating in the basin of a lake api^arently hollowed 
out by itself.* 

After examining some of tho huge rhubarb plants, the seeds of 
which were unripe, and looking at some yaks which wore browsing 
in the little alpine valley by which we had ascended, we retraced 
our steps and found our tents ^Ditched in the broad valley wo had 
traversed in tho morning, on a nice patch of dry turf, close to the 
stream whi(jh runs down from the pass. \Yo determined to halt at 
this place for a day, and examine the noigliboiirhood. 

August 2Wi. It poured all night, and in the morning there was 
snow on tho peaks to the north of us, around tho Yaklii.f AVo 
walked round tho Bidan-Tso, which proved ouo of tho best 
examples of a glacier lako I have ever seen. Just at the upper or 
north-west end, there is a horse-shoe shaped moraine, which has 
formerly enclosed a second lake, now converted into a marsh. 
At the south-east end of tho Bidan-Tso is a second well marked 
moraine, damming up the lake. From tho end of tho lake a 
stream runs down into Biitau, the frontier of which is only a 
mile or two distant, so that at this sj^ot, tho Sikkim, Butan 
and Hbotan territories all moot. 

Birds wore not nuinorous, and Raplores singularly scarce ; I only 
once saw some vultures sailing far overhead. Once or twice swifts 
apimared, doubtless CoUocaUa fuciplmga^ which indeed I sliot a few 
days afterwards, and the Caslimere martin, Ghelidon Caalimiricusisy 
was common. I once or twice saw tho Nipal wren, Troghdgics 
NipaJensis. In tho scrub Trochalopterum affine ^ Phgllnscopua luguhrisy 
and one or two other species, Merula alhocincta and Propasser 
thura were tho prindpal birds; and on tho hill sides Calliope 
pecioi'alis^ Anihus rosaceus and lluticilla frontalis. On the banka 

* There is a considerjiblc aimilarhy between these hollows and tho cirques’* 
of tlio Alps and l^yreiiees. In the lust number of tho Quart. Jour. (iivd. Soc*., 
1S71, p. 312, tho Uev. Mr. Bouncy has shewn reasons for believin*' tliat such hol- 
lows are due to tlio action of running water, and not to glaciers. Hut it is simply 
impossible for running water to excavate a lake basin, and very difficult, so far as 
1 can see, for it to have formed tho vertical cliQs wliich usually surround the 
hollows. On the other hand Mr. Boniiey is prtdiably quite right in supposing 
that these and similar results of erosion are due to a combiiiaiiou of ditTorent 
causes, such as rain, streams, and glaciers, and not to one alone, but I cannot 
help believing that glaciers have aided aud very considerably aided in pro- 
ducing tho present contour. 

t La is a pass 
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of lakes and streams Ckimarrhornia leucocepiiala was far from 
uncommon, but tliore wore no wadors nor wagtails. The only 
natatorial bird wo saw' w as tho “ Brahmini duck,^* Casarca rutila^ 
wliii‘li doubtless breeds around those lakes. 

Both ravens and croAvs were seen, and I came across two 
choughs, Fretjiluf^ yvacuhiti^ a few days later. In tho pine w'oods 
were blood pheasants, If hag inis cnienfus^ and on tlie trees threo 
kinds of erostod tits, all rarities, Lnphophanes Jicaoani, L. dichroiis 
and L. ainodins. Tlie only manmial noticed was a Lagonigsy^ and 
not a single fish, amphibian, or rej)tilo ^vas observed. Indeed tho 
fauna <»f this elevation ai>poars docidedh'- poor, and tliis, so far as 
tlie avi-fauna is couceriHul, is a matter of no small interest, for it 
goes far to prove that tho large majoritj’- of tho migratory birds, 
whicli vi.-it the plains of India during tho winter, cross tlio Hima- 
layas and breed in Tibet and ►Siberia during tho summer. This 
has latt‘Iy indeed boon contirined b}^ tho discovery of several Indian 
rhglh^ropin(e in ►Siberia, yet many rhglloscnpi and Eegulouha 
breed in the rhododendron scrub of the KSikkim mountains, for vro 
found them with their young. Indeed it is probable that all the 
birds which wo noticed on tho Chela range breed on the hills, be- 
cause tho range does not come in tho iiath of tho]migratory species, 
wliich of course pass dow'ii tho north and south valleys such as 
that of the Tista. 

The wdiole of the rocks are very fedspathio pale-coloured gneiss, 
tho foliation having a general hnt vaiying dip to tho eustw’ard. 
At the Jelcp-U the dip is N.IO E. about 20°, and usually on 
tho crest of the range tJio angle of inclination is very low'. Near 
the Yak-U it is in places quite horizontal. A similar horizonta- 
lity of the gneiss has been noticed on tho Singalo-la range by 
Captain AY. S. ►Shorwill (J. A. S. B., 18.5.3, p. Cl 8, and sketch 
No. 3, beside tho map, p. 540). Curiously enough, tho romarkablo 
horizontal foliation appears only to have boon observed, both on 
theCho-la and ►Singalo-la ranges, upon the very crest of tho dividing 
ridge. 

* Of course others occur, but they are nocturnal or burrowors. A clay or 
two afterwards 1 slicjt a snow i/igeon, C. Uuconotfi, and loft it in a hole amou«;sb 
some rocks whilst climbing a sm.all ridge. On rcdnscondiug I found only fea- 
thers romuinin{r, tho pigeon having been carried down th (3 hole probably by a 
weasel or some otlier small carnivore. 
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Any list 25^A, A lovoly morning, tlie fir.st really line one we liad 
liad siiico leaving Phyiidong. From our position we could only see a 
few i)eiiks in tlie noiglibourliood ; on ono of those only there was snow. 
It was probably Chumanako, known in Darjiling as Chola.* We 
had determined to march north along the range, as far as we could, 
in the liopos that wo might thus find a road to Luohung without 
desceiuH ng into tlie hot, steaming, leech-iiifested valley of the 
Tista. Onr course led north-west across a pine-clad valley, down which 
to the south-west wo had a view of the Nomi-Tso, ono of the 
largest and loveliest lakes in Sikkim, about 2 miles long, lying 
in a doei) gorge, all the sides of which are covered with dark pino 
forest. Tteascoiiding wo came upon an open marslij'- plain, chiefly 
a peat moss with a tarn in the middle ; evidently a lake bed 
dammed at the end by a glacier moraine and nearly filled up. On 
the drier grassy hillocks I found three kinds of butterfiies,f tempt- 
ed out by the fineness of the day. From the opposite end of the 
marshy ground, a path loads eastward to the Gnatui-lu, a pass said 
to be intermediate in height between the Jolop-ki and Yak-U, but 
whicli is not much used for trafiic. Fain now camo on and after 
climbing for 2 or 3 miles around the head of a deep ravine, we 
halted at a spot called Sharab whoro some overhanging rocks, 
forming a “ lhap,” or cave, afforded good shelter for our men. A 
small stream running from a little lake close to our cami^ suj^pliod 
water, and our men had a woinlerful power of discovering firewood 
in most unpromising places. Wo here Iicard that the Faja of Sikkim 
was on liis road to Chumanako, on the Sikkim side of tht? Cliohi, 
to meet u.s, but that it was still two marches from tho place whoro 
wo luilted. 

Here wo had an illustration of tho short distance of all those 
passes from Chiimbi. Wo had despatched a man on tlio preceding 
morning to fetch some fiour. A messenger came with a bag of 
flour about 2 o’cloclc in tho day, and assured us that he had left 
Chunibi with it after tho arrival of tho messenger on the previous 

* Cho-lii is tho pass, Charnanako or Dobcudikhaii tho poak north of it. 

t Ptvniassius JacqnumonUi, a peculiar small variety of Satyrns Paclma, and a 
new spooioa of Argynnis, 1 am indebted* to Mr. W. S. Atkinson for the 
names. 
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afteriioou. The distance ctiii scarcely be more than 20 miles at the 
outside. In fact the town of Chumbi, the summer residence of the 
Sikkim Raja, appears to be little more than a day’s march distant 
from any of the eastern Sikkim passes from the Tankra-l^, close to 
Lachung, to tlie Jolep-la. If this be tho case, it is evident that by 
far the nearest road from Darjiling to Laidiung is vid Chumbi. 

26M. From a ridge near our camp, Kinchinjanga was visible in 
the early morning ; it was the first time I had seen it since leav- 
ing Darjiling. Our road on starting led over tliis ridge, and into 
a large valley in which is a fine lake, the Tanyek-Tso.* It lies high- 
er than the Nomi-Tso and above tho limit of trees. The stream run- 
ning from it is said to join the Rangchu.f Near this lake 3 moiials 
flow up from the hill side, and settled amongst tho rhododendron 
scrub. As this scrub covers some most difTioult ground, chiefly 
consisting of immense blocks of rock, often loose, and concealed by 
thick bushes, I sent my sliikari after tho birds, but he failed to 
slioot them. 

Another longish as(3eiit led to the verge of a dc'op valley up which 
passes the road to the Yakla. Like all tlie other glens on this 
part of tho Cliola range, tho southern side is covered with rhodo- 
dendron scrub, the iiorihorn being bare. Tho scrub abounds in 
the Scotch parsley fern, Cryptogramme cris2)a. Wo descended to tho 
bottom and encamped at a spot called By u tun, nujst of our coolies 
joining some yak herdsmen wh(»se black blanket touts were pitched 
on tho slojje above us. We wore just above the highest trees, 
consequently above 12000 feet, but 1 found a toad {Biifo viridis?) 
and a large slug near our camp. 

The Yak-la is only a few miles from this spot and must be above 
14000 feet high. It is said to remain open after tho Cho-la is closed 
by snow, but the Jelop-1^ and Gnatui-U remain i)as8able still longer, 
indeed the latter is rarely interrupted for many days togetlior. 

21th. At Bydtan we heard positively that the Rijaj was 

• Tho tlirce lakes Bidan, Nenii and Taiiyek are not marked in any map. All 
I believe far exceed in size Catsaporri lake, which Hooker was told was tho 
largest in Sikkim, (Him. Jour,, vol. i, p. 3(53.) 

t The Kinkpo of Hooker’s map. 

\ I use ihe term Ilaja because it has been invariably applied to the ruler of 
Sikkim, although it is not correct to give a Hindu title to a Buddhist Indo- 
CLmese chief. I learn from Colonel Haughtou that the correct Butia title 
is Deajong Gydy-bo. 
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awaiting us at Cliumanako. On a lovoly morning, we climbed up 
beside the yak herdsmen’s tents to a rather high ridge, whence 
tliero was a superb view of the Chula peak or Dobcndikhan, in 
one direction, and of Kiiichinjanga in another. This was the 
last really fine day we had for a? long time. On the ridge wo shot 
two largo rose liiujlios, Pgrronpiza pimicea and Procarduelis Nipalen- 
sis, A long descent, the road down which had been cleared for 
us, led to the Ohola valley amongst firs and rhododendrons, and 
after crossing the stream wo found two of the Ilaja’s officers in 
flowered blue silk dresses, awaiting us with a couple of mules, 
on which wo rode about two miles up the valley to Cliumanako. 
This is the spot where Campbell and Hooker were seized by tlio 
liilja’s olJicials in 1849. Wo found a lent jntched for us and the 
lliija’s half brother awaiting us ; he had brought us a quantity of 
very good biscuits, far superior to Ilindu “ mitai,” and dried fruits. 
The Itaja’s tents were about a mile farther up the valley, and his 
brother asked if we would go thither in tlio aftcuiiooii, or would 
prefer deferring our reception till the next morning. Wo agreed 
to pay our visit in the afternoon, and about an hour afterwards 
two mules were sent for us, on which wo rode up to the camp. 

A durbar tent was pitcdiod some distance below the liaja’s en- 
campment, and, on entering it, we were again mot by the Kaja’s 
brother and conducted to the ivajii, who sat boliind a kind of altar, 
on which joss sticks wore burning, at the extreme ond of the tent. 
Chairs wore placed for us on the left ; every body else, iucludiiig 
the brother, remained standing. Both the Eaja and his brother 
were dressed in long robes of flowered yellow silk. The llaja* 
stared at us and paid no attention to our salutation, indeed 
during the whole interview he reiiuiinod ahstracted, gazing steadi- 
ly in front, and only once or twice looked up when any re- 
mark of ours was repeated to him by liis brother ; and even thou 
he did not utter a word. I do not believe that any discourtesy 
was intended ^ I have no doubt that the whole of his behaviour 
was in complete accordan(‘.o with Tibetan ideas of sanctity. The 
highest human attainment, according to the Buddhist creed, is 

* Tho present llaja is, I believe, the son of tho man who imprisoned Hooker 
1111(1 Campbell ; ho Bucceedod in 1803-04. 
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complete abstraction from all sublunary matters, and meditation ; 
and the poor old Eaja, wbo appears to bo a mere puppet, acts up 
to the Buddhist ideal. His brother, on the contrary, a much 
younger man, is a fine tall intelligent Tibetan, whose face beams 
with shrewdness. He is the pictufe of a diplomatist, and is pro- 
bably the real ruler of Sikkim. Hooker’s old enemy, the Dewan, 
or Pagla Dowan, as he is called in Sikkim, is no longer allowed 
to enter the country, but he is still a powerful man and holds the 
post of Governor of CJiiimbi. He is greatly esteemed by all Ti- 
betans, and all whom wo afterwards mot spoke of him with great 
respect. Doubtless the Enja is much influenced by him, and it 
is to bo hoped that ho has learned by experience the folly of a 
policy of opposition to the British Government. 

Our whole conversation was Avith the Eaja’s brother, of course 
through an interpreter, Giiruk ofliciating in that capacity. Wo 
wei'O first assured of the Eaja’s satisfaction at soidng us, and then 
followed a string of questions as to our ages, occupations, ianiilios, 
&c. After this wo requested to be alloAved to proc eed through 
Chumbi to the Tankra pass, but wo were assured that our on- 
tortainer had no power to permit us to go through Tibotan 
territory, that the orders of the Tibetan government, and still 
more of tho Chincso government, wore imperative, and wo Avero 
begged to prosecute our Journey via Tamliing and tho Tista valley 
to Lachiiiig, and promised that tho Eaja, in his own dominions, 
would give us every assistance, and liaA^e all tho roads repaired. 
We Avoro assured tliat there is no road along tho range from the 
Chola to the Tankra-la, that it is only possible to go from one to tho 
other Chumbi, at the same time it was admitted that tho distance 
is very trifling, not more than 3 or 4 days easy marching, by Chumbi, 
whilst there is a long circuit to bo made by Tamlung and Cluing- 
tam. Of course wo had to yield, though it was disgusting to bo 
obliged to return to tho hot valleys, and to lose so much time in 
them. Our assurance that tho Chinese government had by treaty 
consented to allow Europeans to travel in all parts of its dominions 
was mot by tho reply that orders to tho contrary had been received 
from Lhassa and Pekin, and was evidently not believed. It is to 
bo regretted that no stops have been taken by tho British Govern- 



1871.] W. T. Blanford — Joxirney through Siltldm. 380 

ment to convinco tho Tibetans of tbo existence of this treaty with 
China. This is not tho fault of tho Government of India, but of 
the British Government and its representatives at Pekin. 

Wo returned to our tent after about an hour’s interview, some- 
what disgusted at the result, though it was only what we had 
expected. AVo doterminod to halt the next day and then start 
for Tamli'nig. 

28/7«. AVo borrowed mules from the Raja in tho morning and 
rodo up to tho CIkj-Li, nearly loOOO feet above tlio sea. It is scaree- 
ly worth visiting, as it is in a hollow between two hills, and there 
is no view over Cluinibi. At tho frontier chait wo found an 
ofTicor and a guard of about 15 men, who wore civil, and greatly 
relished some whiskey we had with us. The morning Avas misty, 
and the peak of Clinnianako or Dobendikliiiii c()mpleti‘ly concealed 
by clouds. Oji our 'way down wo found tho Raja’s brother Avait- 
ing for us at the Purbar tent ; he excused tho Raja’s absence on 
tlio plea of ill health. AVo had again a long conversation, with 
enquiri(3s upon all kinds of subjects. Iji tho course of it, fuller 
del ails Avero given to us of tho Raja’s position, and of an application 
he wished to make for an increased allowance from the British 
Governmeiit ; some allusion had been made to this tho day be- 
fore, but I replied that avo Avoro simply travellers and had no 
authority to receive any communications intended for the Govorn- 
moiit ; that all such should bo made to Colonel Ilaiighton, the Com- 
missioner. Of course we could only repeat tJiis. At the same time 
wo added that doubtless tho Govornmout would learn AA’ith plea- 
sure that Ave had been so well received and aided in travelling 
through tho country, and that they atouUI have been still moro 
pleased had we been alloAved to go through Ci nimbi. Meantime 
cups had been placed before us and kept constantly supplied Avith 
buttered tea, not a bad drink in a cold climate, and after some 
time breakfast Avas brought. Tho first dish was little dumplings 
filled Avith chopped meat ; after this AV'e had large cups of a kind 
of macaroni stcAved wdth a very nice gravy and some meat. Small 
plates also wore placed before us containing red pepper, garlic and 
radishes, tho two latter cut into small strips, and a pair of chop 
sticks, our endeavours to make use of Ax hicli Avere only moderately 
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sucoessful. Rather to my surprise, both dishes were excellent, as 
well flavoured as if prepared by a good European cook, with none 
of the excess in grease and spice whicdi renders juost Indian 
cookery so unpalatable to the E!iro 2 )ean taste. After the meal 
a large present of blankets, car])ets, silk, vegetables, dried moat, 
eggs, butter, honey, arrack and 6 sheep was brought for us. Wo 
had already apologized for having no present with us for the R.ija, 
for, not having any expectation of mooting him, wo had left a vase 
and some glass ornamonts intended for him at Darjiling, to bo 
forwarded to Tamlung, so as to meet us th^'ro on our rotiiru 
journoj". 

Later in the day the Raja’s brother eamo to see us at our ten Is. 
We shewed him guns, books, &c., and, like all the peo])le in Sik- 
kim, ho e& 2 )ccially admired the ^flatos in ‘‘Hooker’s Himalayan 
Journals,” iwobably because he could understand them. Finally 
he took his leave, having do 2 >utod a fat round-fa(‘od little Lama 
named Jvechii to arieom 2 )an 3 " us to the Ljich ung and Laelion vallies. 

20//!, AV’’e started down the vallo}' on the following morning. 
For 0 or 0 miles the path leads through oiio of tlio loveliest 
valhiys T have ever seen, the abundance of rhododendrons recalling 
an English bhrubbe.ry. It was hero that Hooker collected in two 
daj'S seeds of 24 ditrerent species. A pika {Luyomys lluylvi)^ 
abounded in tlio underwood, and birds be(*aiue very numerous as 
we descended. I shot Collocafia fuciphaya^ Janihia rvfdala^ (luli- 
(hrhtfnx hypomniha^ Siphia strophiafa, Lophuphmws^ Ikamni and Z. 
dkh'om. The day before, Klwes had secured the ( ’ashmero di]>])or 
Cinclm Cashmiriensis at Cliumaiuko, and Iho two water redstarts, 
Chimarrhortm leucorephala and LUdkilla faliyimaa^ wore ('ommon 
on the banks of the sliMann. 

We break lasted at Barfonchen (ind then walked on to Lagyei). 
The i)ath soon leaves the valhs^^ and, after a long ascent of loOO 
feet, we climbed down a steep sjmr to our halting-xdaco, a small 
open space in an excessive dy sw’-ampy condition. It had poured 
all the afternoon and continued to do so all night. 

It was raining in the morning and only ceased to do so 
about 9 o’clock, by wliicli time we had descended rai>idly by a 
steoj) road from the rhododendrons to the oaks and chesnuts, and 
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from them to the subtroiDical flora. On the road I had a snap shot 
at a Ceriornis running away thi*ough the trees, hut I was, as usual, 
unsuccessful. Wo halted at the Raja’s rest liouse at Rangj)® 
opposite to Tamliing. The change from the cold of Chuman^ko 
was by no moans unpleasant, but I imagine our coolies enjoyed 
it more than we did. 

31^^. We crossed the valley to Tamliing, an easj^ march appa- 
rently, but really a very tedious one, being a descent of about 
3000 feet, and an ascent of the same amount. At llie bottom wo 
crossed two streams, near tlicir confluence, by cane bridges, and 
then climbed up through rice and marwa flehls to Tamliing. 
TIoro wo put up ill a large inonastory, or Giimpa, some distance wetst 
of the Raja’s palace. In front of the central building of Iho mo- 
nastery there was a sipiaro grass plot, to the west of nhich a 
covered gallery, enclosed on one side, had been jirepared for us. 
TJio monks or Lamas live in liltlo houses scattered around the 
Giimpa. 

In tho afternoon we visited the Giiinpa, which consists of two 
chapels, one on each floor. On the lower floor, in front of the chapel, 
is a verandah, with a row of praying- wheels along tho railings which 
run along tho front of it, and the rattle of those praying-wheels 
was iiKics.sant, as every monk ’walking along tho verandah gave 
each of them a twist witli his liand as ho passed. In a side room 
one Lama was constantly employed turning a largo x)rayiug-whool 
by means of a treadle. Each chapel contains gilt liguros of various 
Buddhas behind an altar, on whicli stand nuiuerous brass cups 
of water ; tliese are emptied every day at sunset and refilled 
ill tho morning. Iiiimonse triiuipets, cymbals and other noisy in- 
struments are employed in the acts of worsliip. In each of tho 
chaj)els are libraries of Tibetan books, nono of w hich are man- 
uscript, but all printed in Tibet, mostly it is said at Jigatzi, from 
■wooden blocks. The books consist of separate leaves of Daphne 
paper printed upon botli sides, and all are either tales of Buddhist 
saints, or works on religion. The leavel^of each book are secured 
between two boards, and the whole enclosed in a cotton cover. 

Around the chapels hang the masks' used by tho Lamas at their 
great festival, 'when all belonging to tho monastery collect from 
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tlio diiloront places wliore tlioy are dispersed, and a solemn dance 
takes place on tlie grass plot in front of the monastery. The 
masks are chiolly those of devils, the most gorgeous of all, with 
much gilding, being no bad imitation of tlie Satan of medimval Chris- 
tianity, The groat festival, we were told, takes place in Decem- 
ber, and is doubtless no other than our own Christmas, or, to speak 
more correctly, Yulo.^* 

But few of the Lamas ’were at the monastery at this time of the 
ye.nr, and the chief Lama liimself was absent. Indeed during tlio 
greater part of the j^ear many of the monks reside in their own 
villages. 

In the afternoon wo visited the Baja’s palace, wliich has boon 
descrii)cd by ll(»(>kci*. It is siuTOiinded by a wall, and the princi- 
pal room Mil hill is a chapel. 

SvjtfehiJnr IsY. After much opposition we wore obliged to allow 
our men to halt for a day, Kccliii Lama promi.sing to take ns to 
L'uhuiig in 3 days, (which, I may add, ho failed to do). I spout the 
day, a line one, in labelling birds, writing up my diary and writing 
letters, hn* by good fortune wo had found our postman liore with 
letters from Darjiling for us. Several prosonls of vegetables, rice, 
foM’ls and the iiever-faiUng imxrwa ay ere brought to us. Amongst 
the people who came to see us Avas Meepo, Hooker’s old guide, now 
no longer ii 3 'oung man. 

to otJt. 1 shall do.scribo Amiy hrieflj^ our march to Chiiiigtam, 
Avhieh occupied 1 days. It avus a voiy unpleasant one, through much 
rain and swarms of leeches. We look the Avrong road at starting, 
ou ing to some mistake of the coolies, and instead of going directly 
over tlie hill bcliind Tamlurig to Selim and Binglm, avo took tho 
longer route via Tingchem. Our first lialt Avas at that place, in a 
village which had been deserted on account of dysentery, Avhich 
all tho i^eople in Sikkim dread greatly and look upon as conta- 
gious. Here avo had not been expected, but as soon as wo came 
upon the direct road at Biiigam avo found a Do wan awaiting us in an 
excellent bamboo Jiouso, wffichhad boon built for our aoconimodatiou, 

* Cornparo Joiirn As. Soc. Bengal, Part J, 1805, p. 71, for an account by 
^iTijnr (lodwin-Austoii of tlio uso of siiiiilar musks m a iriystery play in Luduk, 
Tlioso I'estivuls took pluco in spring and autumn. 



393 


1871.] W. T. Blanford — Journey through Sikkim. 

and a large present of a goat, fowls, vegetables, rice, &c., and above 
all the carcase of a pig. This was the third present wo had re- 
ceived in the day ; we wore in the most populous and the richest 
part of Sikkim, and the greater part of the population wore Lopchas, 
who, whether from natural good uaturo, or greater friendliness for 
Europeans, were alwaj^s conspicuous by their oth^rts to assist us. 
Throughout the Dewan^s estates we found an excellent road cleared 
for us. AVe went on to Singtam (where wo found anoth( 3 r liouse 
ready) to sloop. Here tlie Tista valley becomes suddenly nar- 
row and steep, and for some distance there is but little cultivation. 
AVo should scarc(dy have reached so far as Singtam, but for the 
l)ig, the i)romise of which brought on the coolies at a wonderful 
pace, the Nipalese especially, who love i)ork as much as a China- 
man. 

Above Singtam, near Nimga, the deex) gorge, in which the 
Tista (hero called the Lachen Lachiing) flows, first assumes the 
appearance of a glacier valley, an apjiearanco which is increased 
at ovory turn, until above Chiingtam, at about 7000 to 8000 feet 
above tho sea, all the sides of the valley are, in places, masses of 
bare rounded rock with tho t 3 ^pical contour of “ rochos moutonueos. 

1 must here pause to say that the views of this part of Sikkim 
in Hooker’s Himalayan Journals do not convey by any means a 
correct impression. Like most lithographs of foreign scenes 
printed in England, the characteristic features are lost, the dense 
forest has vanished, and every thing is Europeanized, to coin a word. 
No one would conceive from the view of the valley below Chungtam 
in A^ol. II, p. 21, that the hills to tho right and left of the w'oodcut 
are 5000 feet above the stream, and that the valley is really a deep 
gorge, clad in places with the densest tropical jungle. This, of 
course, in no way detracts from the excellence of Hooker’s de- 
scriptions of tho country and scenery. 

From Singtam to Nimga the road is bad, from N imga to Chungtam 
it is worse, being partly over landslips, and for somo distance in 
the bed of the river. A great landslip, about 1000 feet high, 
from the oi)posito bank, had converted a long reach of the Tista 
into a pool oi>posito Nimga. I found a few landshells, including 

2 or 3 Alyrai and a Di'^lommatina^ but searching for them was 

50 



W. T. Blaufortl — Journey through Sikkim. [No. 'X, 

impossible in general on account of the leeches, which at every halt 
swarmed upon us. 1 saw a largo Agamoid lizard about 2 foot 
long, which I failed to secure, but two fine Japaluree wore hi’oiiglit 
to me and one or two snakes (Tropidonoli). Botwoon Ni'iiiga 
and Chungtain we found some of our coolies from Lachiing, and 
tlieir dnfladiir. Tlieso men liad been waiting for us for several 
dnys, and the dulfadar had gone across the Tankra-la to Cluinibi 
to look after us. 

Ilookor mentions terraces along the hanks of the Lachon-Lii- 
clniug, the name here applied to tlie Tista, near this ; I could only 
find traces of tlicm, and tlioy ai)pearcd to me duo to deposits in 
the bed of the river when it lias been damiiu'd up by landslips, 
whicli it is occasionally to a great extent, as observed ])y Ilookor 
and by ourselves. For upwards of a mile, in one idaoo, wo walked 
in the bottom (»f the valley over a great Hat, in places nearly half 
a mile broad, of boulders and gravel, evidently doxiosited in this 
manner. The extreme steepness of the hill sides and tlio narroAV- 
ness of the river valleys in this neighbourhood renders land- 
slips more common and more effective in dainiuing up streams than 
in most other parts of Sikkim. 

September ijtlt. We marched from Chungtain to Ivodiim, a short 
march up the Liichung valley, but involving a coiisidorablo ascent, 
from 5200 to 6(500 feet.‘^ There is a very marked change about 
this in the fauna and flora. As far as Cluhigtam the common 
birds are the usual Sikkim forms, but at Kedim wo found flocks 
of the Himalayan Siskin, Chrys-omilris npinoidcSy and a titlark, Cory- 
dalla striolata, abounded in all open spacics. Indeed this may 
be considered the boundary between the Mabiy and Paliearctie 
faunas, a boundary which, on the Chola range, is 3000 to 1000 
feet higher. Elwes climbed up the hill sides after ghoral, Avhich 
inhabit the grassy and precijiitous Avost slope of the valley, but 
although ho saw some, he was unsuccessful in bagging any. Eain 
at night as usual. 

1th. A dull misty morning with a little rain. Wo started about 
7 o’clock and climbed over a very indifferent road, crossing tlio 

* These elev.itions and all subsequently luciitionod arc taken from Hooker’s 
Himalayan Journals. 



395 


1871.] W. T. BlanforJ — Journey through Sikkim. 

Licliiino^ river by the last cane bridge in this valley ; for beyond this 
the bridges which wo saw wore of wooden planks. The path soon 
led into open glades c;ovorod with high grass and shrubs. It was 
curious to note the difference in the two sides of the valley ; to 
the eastward all was dense forest, firs appearing at about 8000 feet, 
not far above our heads, whilst on the western slope grass prevailed, 
the trees being mainly restricted to patches of forest beside the 
ravines, soinowhut like the “ Sliolas” of the Nilgiri and other lulls 
in 8outliern India. 

About 7 or 8 miles from Kedam, on crossing a small stream, we 
sinUbiuly loft our eneniies, the leeches, behind, a little below tlio 
elevation at whicli firs b(3giii to appear in the bottom of the valley. 
Those trees appear at an elevation between 3000 and 4000 foot 
lower than on tlio Cliola range, but the species are different, that 
seen lowest in the Lichiiiig and Lacheii valleys being a very hand- 
sonn) tree, Ahias Smilltiana, which Hooker calls the spruce. It is 
far inftu’ior in size to the silver fir. A, JFvhbiana, which only makes 
its appearaiKio at about 10000 feet, but its elegant conical shape 
renders it a very beautiful and conspicuous object. A third pine 
A. Ilrnumnuana^ also a liaiulsoiuo darkfoliagod tree, appears at noaily 
the same elevation as the spruce, and around Lachiing, these two 
trees, witli rhododendrons, form th(' greater part of tho forests. 

Jiiudiiliig well deserves Hooker’s cncoiuiiims. It is in a broad 2 >art 
of tho valh'y with, on all sides, tho remains of the enormous glae-ior 
moraines noticed by Hooker, Vol. II, 2>. 103. Those are 2 )oeuliarly 
eous 2 )ienous froiu being, without exce 2 )tiou, covered with grass, no 
forest appareully growing ii 2 )on them. 

‘Wo fuuiid tho provisions sent forward from Darjiling a month 
before safe and in good order. Our inou had x)ut u^) in some stone 
sheds, Avith roofs of lir^daiiks, on a grassy Hat west of the Luchiing. 
^J’Jie main village, built of fine houses raised above tho ground in 
tlio usual Indo-Chinese fashion, is to tho east of the river. The 
liouses are close together as in Indian villages, not scattered over 
a largo area as in trox)ieal and subtroj)ical Sikkim. This may bo 
duo to the x)coplo of Laelniiig being Tibetans, but is partly in 
eoiisecxuoiKJO, I should think, of their being agriculturists only to a 
very moderate extent. In fact the population of the Lachon and 
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L'lchiing- valleys have two principal sources of livelihood: 1st. 
Their yaks, of which they possess large herds. These, at the time of 
our arrival at Lachdng, were far away in the mountains around 
Momay Samdong and Yeomatong. 2nd. The sale of fir tinibor 
and trade. The whole traffic between the ui^por Tista valley and 
Tibet is carried on by tliose people, and they have an oxtonsivo 
traffic in A\'Ood for building, which they supply to tho treeless 
regions of Tibet. Twice in tho 3"ear they cross the Donkia and 
Kongra Lama passes, and jn’oceed to Kambajong or Jigatzi witli 
thoir bullocks and yaks, generally laden with timber, less frequently 
with rice and other tropical products. At the Tibetan marts they 
exchange these for salt, wliich, on their return, they again barter 
with the Sikkim people for rice and other grains. South of Tainliing 
the traffic with Tibet takes place by the various eastern passes 
communicating with Chiimbi, from which place a road, said to be 
good, leads north-iiorth-oast towards Lhassa. 

%th to 10^/i. I halted for three days at Lachdng. Elwes went off 
to visit the Tankra i)ass on tho second daj^ but I had been so much 
punished by tlio leeches in the hot valleys that I thought it 
advisable to rest a little. Meantime we purchased a yak froin tho 
people, that is to say, the Phipun presented the j^ak to us, and wo 
presented him in return with sixteen rupees, which was, I believe, 
rather more than its value. To save time in killing, I shot tho 
yak through the neck, its throat was immediately cut, and in loss 
than thrcio hours it was distributed amongst tho coolies, who divided 
every portion, which coidd by any possibility bo eaten, amongst 
themselves. At tho same time we reduced tlie ration of rice to 
half a seor, so that our provisions might last the longer.*'" The 
yak meat was slightly tough, but oxcollontly flavoured. 

I occupied myself in collet ting for a couple of days. Crows 
( Corvus culniinatus) abounded, and there were many red-billed 
choughs, Fregilns graculus^ both ai)peaiirig at a decidedly lower 
elevation than on tho Chola range. In tho pine forests wore 
nutcrackers, Nmifraga hemispila, numerous tits, Trochaloptenm affine^ 

* The ration usually given to coolies in Sikkim, one seer of rice per diem, is 
very hu ge, and from the quantity of carriage required, a great impediment to 
travoliiiig. It would, 1 think, bo a better plan to give tlio men only a small 
load with additional pay and to make Lhem provide their own food. 
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IxuU and Yuhinm. Lanius tephrodornis was common in tho open 
glades, coming, I think, from boyond the mountains, but I am not 
certain. Ilowevor, a few weeks later all liad gone down to a lower 
level. One or two migratory birds were beginning to make their 
appearance ; e. g, Pratincola indica^ which I first saw on the 9th, and 
Kestrels. 

I could only find one landshell, a Macrochlamyn^ and of that but 
3 or 4 specimens, all of which had closed the mouths of their 
shells witli an opiphriigm, and, I suppose, had retired for the 
winter. Indeed the nights wore slightly frosty when clear, which they 
rarely were ; usually it rained more or loss every day. One 
morning was very fine, and there Avas a beautiful view of tlie snow 
peaks up the valley and those around the Tankra-la, on Avhich fresh 
snow had fallen, but long before midday heavy clouds came up 
tho valley and concealed everything. 

Mammals were scarce. There Avere some boars, and I frcrpiently 
saAV their fresh tracks on tho liill sides, A\liere tliey liadtorn up the 
turf to get Hk roots and grubs. Tlie species was doubtless UnuB 
iihctmius. There Avere a foAV goral on the steej) liill sides above tho 
houses in A\diich wo AFere li\dug, and soroAV (^Nci)wrh(cdas huhalinus) 
in the fir forests, but wo only saw the tracks of the latter. A 
langiir monkey {Fre-slgfes schistaceus) was not rare, and two or three 
were shot by a shikari of Elwes’s Avho liad been two mouths in 
Ijachilug, but had not collected much. We heard of Ailurus f algcns 
but did not see it. 

Butterflies were numerous on tho grassy banks, and appeared 
AA’henever the sun shone, the most conspicuous being Pupilio 
Machaon^ Satyrus Padma, and Argynnis lasoea. 

September Wth. I determined to go up tho valley to Yeoinatong 
and there await Elwes^s return from the Taiikra. Guruk had a 
severe attack of fever, I therefore left him to come on with Elwes. 
Wo had discharged several of our coolies, and the useless 
Nipalose duffadar, and by giving the men meat as part of their 
rations, we had sufficient rice to last us for about 20 days, after 
which we hoped to get a fresh supply from the Tista valley. 

A pony was brought for me, on AA'hich I rode part of the 
distance. The roads Avere much bettor than in the low regions, but 



398 


W. T. Blanfortl — Journey through Sikkim, 


[No. 4, 


still the climb over the great moraine just above the fork in the 
valley was a severe one. All this country has been so admirably de- 
scribed by riooker that anything I could add from my much shorter 
visit would bo more rocapitulatioii so far as the scenery and 
general features are concerned. 

After |)assing tlio groat moraiiio, the road was mucli belter and 
more level ; patches of the winter’s snow wore still lying in places 
in the ravines to the west of the valley, altliougli there was 
scarci'ly any on the peaks that Avore visible. I first noticed larch 
at about 10,000 feet. ]\[y shikari shot a woodpecker, Piem hypery- 
thrns, whicli is very rave in Sikkim, although common in the north- 
west Himalayas. AVagtails appeared, perhaps coming from Ix^yond 
the passes, but more probably residents in the Himalayas ; 1 saw one 
or two MotiuiU^e wlih'h liad not (j[iiito lost tlicir summer pluiiiago, 
and at Yoomatong I found a Hock of short-toed larks, (Jalandrella 
hrachydactyla, 

Yeomatong is a voiy pretty place at nearly 12000 foot elevation, 
with some grand peaks visible when tlioro is not toc^niucli mist, 
but the noble mass Avliich Hooker calls Chang-o-Khang^* Avas rarely 
clear Avhilst T avus there. The valley is very straight just here, 
glaciers descend to Avitliiii a very short tlistanco, and the Avholo 
combination of the deep alpine valley Avitli the crags around, the 
bluish glacier ice, and the dark pine Avoods, forms a very striking 
scene. On tlie Avliole 1 should be imdined to give the preference 
to this place for beauty, even over Lacliiiiig. There is nothing ecpial 
to it in the Lachen valley. 

1 put up in a good sized house built of fir idaiiks, but it Avas 
pervious to the rain from above and the cold winds from the side, 
and therefore 1 had the tout pitched as a sloetiing apartment on 
the close velvety tiirf, which was not swampy liere as on the Chola 
range. Y^eomadong is oidy inhabited in the spring, summer and 
autumn ; in the Avinter all the people go down to Ijiiohung, or, in 
severe winters, even fartlier, taking their yaks Avilh them, 

* This iiaino is nsod by the Lachen people, and, as so frequently happens 
in mountain regions, it is not ihatby wiiich Iho moiintaiu is known on tlio 
C)ppo-ii,e side in the ]j}ichuiig valley. Indeed 1 could get no deliuiLe mime for 
iho niountuiu on this side. 
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12^7/. It was clear in tlie early morniii", hut, about sunrise, 
clouds came up the valley, and some rain fell. This cleared off in 
about an hour, but moantinie all the hills around, down to 
within 1000 foot of the valley, had received a liji^ht coverinj^ of 
snow. I started up the oast side of the valley about 10 o’clock, 
and after cliinbiiifj through firs and rhodf)dendrons for about 2000 
feet, emerged amongst grass and rocks; about 1500 foot more 
took mo to the bottom of a small glacier. Tlio giant rhubarb was 
scattered hero and tliore about the slo 2 )o, and on my way down 
I shot one of llio grousc-liko snow-partridges, Lerva nivicola, and 
an accentor, A, J\lj)aJensi.v. The great glacier which exi ends nearly 
to the valley was far beneath mo here. At its lormiiiatioa is a 
peculiar moraine disclosed in a terrace. Another glacier which 
terminates to the northward of the largo one, exliibits the same 
peculiarity in a more striking manner, for lateral moraines, 
arranged in a double teiTace, run for some distance up the side of 
the valley in which the glacier lies. The cause of the peculiar 
conformation in the lalter case is clear ; it is duo to the gradual 
decrease in size of the glacier, and tlio filling in of the s 2 )acG left 
between tlio ice and the sides of the valley by moraines at two 
successive different elevations at which the ice has stood, but the 
terrace at the bottom of the groat glacier is less easily accountod for. 

I had a very slight hoadjiohe from the climbing, hut it soon wont 
olT, the men \\itli me suffered more, as indeed they usually did, 
I tliink. 

137//. A glorious morning. At sunrise there was a little fleecy 
mist about the peaks, but all above was clear blue skj", and tho 
valley Avas ex 2 )osed in all its grandeur. Looking downuards 
on the west side, a series of crags ai^pearcd, of mosl fantastic shaj^o, 
terminating in a multitude of pinnacles, here and there set off 
by the snow which liad fallen in tho night, and relieved by a few 
larger snow- covered mountains. U|) the valley the huge snow 
mass of Chang-o-khang rose above all tho surrounding peaks, and 
a big glacier ran down from it which closed tho end of one of the 
forks of the valley. Between tho tAVO forks wore bhick rocks with 
a snowy peak or two rising over them, whilst tho eastern slope of 
tho valley Avas a black mass of fir and rhododendron forest, capped by 
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sparint^ly snowed crags and only broken by the liiige glacier which 
descends below all the others, and to which roforence has already 
been made. 

I again climbed up the east side of the valley, and shot several 
snow partridges. On my road up I bagged two blood pheasants 
{ItlwgeniH cruenfus) and I saw somo monal, but they wore too wary 
to be shot. On my return I found Elwes who had come from the 
Taiikra-la ; ho had been disappointed in his expectations of Ovis 
ammoUf but he had obtained several good birds, Lerva, Accentor 
KijfitJensis, Tr ingilt auda jitmioricola and AUocomus Hodgsoni, the 
speckled wood pigeon, which it was rather surprising to find at an 
elevation of 13000 or 14000 feet. lie had, however, unfortunately 
had a touch of fever the day before. 

Septcmler Wfh. Wo devoted the day to collecting in the fir 
woods around the valley. Tlio most common birds were the crested 
tits, Lophophanea Beavani^ L. dichrous and Z. mnodiiis, the first being 
by far the most abundant, Tliey kept in flociks, and with thorn 
wore associated many JBhglloscopi (P. hignhris) and Certhia 
Hsipaloms, This curious association I noticed in numerous in- 
stances ; sometimes one or two other little birds wore also mixed 
with the flocks, but the abovenamed species wore always together, 
and I never saw tlie creeper away from tliu tits On the edges of tlio 
forest lunthia rujilata^ 2\tr.^igcr chrgsauff^ and Trochnlopierum affine 
were met with, and my .shikari brought in tlie rare Drgmochnrea 
stellatus. In the open ground Corydalla strlolata and Calandrella 
hrachydarjyja abounded, hut scarcely any finches a 2 )poarcd. TJiore 
were several of the red-billed curlew, Ibidorhynchm HtnithicrA^ 
scattered about tlie edges <jf the river ; one or two families had 
probably bred in this spot, as most of those we shot proved to bo 
young birds. Dippers, {Cinclas Asiatiem) Ohimarrhornis and 
wagtails were common, but no swimming birds, nor any waders 
except Ihidorhydcltm, In fact the paucity of water birds, of waders 
especially, appears characteristic of this part of the Ilimalayas. 

Amongst the moss-covered stones, the Himalayan vfron/Troglod ytes 
Nipalensia, was common, running in and out of the crevices, and 
frerpiently disappearing for somo seconds into cavities beneath tho 
rocks. I shot another bird also which for a long time puzzled me, 
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until at last I found it was Hordtea hrunneifrons of Hodgson. Its 
actions are singularly wren-like, and 1 at drst thought it must be 
a Texia^ to the neighbourhood of which genus it was also referred 
by Blyth. 

Tliere was a great paucity of Baptores ; the common sparrow 
hawk and kestrils being more frequently seen than any others. 
Kites (Milma govinda) were common, crows and choughs were 
abundant as usual. A piping hare or Pika (Lagomys Roylei) 
abounded in the fir forests, but as usual there were very few 
Mammalia. 

September \5th. We marched up the valley to MomaySamdong 
at above 15000 feet, the highest spot in the Lachiing valley at 
which there are houses. Th#road leads through forest for some 
miles, then ascends over the large moraines at a fork of the valley, 
where the stream joins from the Chang-o-Khang glacier, and, 
turning up the eastern fork, rapidly rises above the forest. For 
4 or 5 miles more the ascent is very gentle, through rhododendron 
scrub, but finally all vegetation except grass and very small shrubs 
is left behind. The eastern slope of the valley is grassy and less 
precipitous than the western, but on each side, here and there, 
•there are glimpses of snow fields and glaciers upon the heights. 
We traversed more than one fine ancient moraine stretching partly 
across the valley ; and* all the projecting rocks at the sides, with many 
in the bottom of the glen, wore rounded by 0 I 4 glacier action. 
The rounding is most conspicuous just below Momay, but, although 
1 hunted carefully for it, both here and amongst the blocks of stone 
in the moraines, 1 could never detect any polished or striated 
surfaces, such as are so common in Europe. Hooker has also 
noticed this, and my Iriend, Mr. Medlicott, tells me that he could 
never find any of these fine surface markings in the western 
Himalayas. I do not know whether the erosion of the surface of 
rocks, to which the disappearance of glacial scratches is due, should 
be attributed to their mineral character, or to the climate, but the 
former differs so little from that of many of the best marked rocks 
in Europe that I suppose the climate must be credited with the 
alteration. 

The dip of the gneiss foliation in the low Tista valley ia very 
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high, or vertical, find as for as Yoomatong it is still considerable. 
But at Momay it is very low, and just below the village almost 
horizontal. In the hills to the westward it dips to the west or 
southwest at an angle rarely exceeding 10° to 20°. The gneiss 
is in places granitoid, and often traversed by granite veins ; both 
^eiss and granite consist chiefly of white felspar with but little 
quartz and black mica. 

We selected for our tent a plot of grass in a position sheltered 
from the wind ; our men finding places in some of the houses. 
There were many people at Momay with their yaks when we arriv- 
ed, but all left in a day or two afterwards for places lower down the 
valley. 

16^A. We heard that a Tibetan oflicor had come to the Donkia 
pass, which was about 10 miles away, to meet us, and we arranged 
to go and see him on the following day. Meantime wo resolved to 
visit the Sibu-la, the pass which leads from Momay to Phaliing and 
Taugu in the Lachon valley, in order to see if it was practicable for 
coolies and if we could cross it in case the Tibetans would not allow us 
to go over the Donkia-la. We had scarcely gone a mile when we met 
a man who told us he had just seen a flock of wild sheep, and a sharp- 
eyed shikari declared he could see some lying down upon a shoot’ 
of stones. Neither Elwes nor I could distinguish them, even with 
the telescope, but whilst we were watching, lb burhel (^Ovis nahura) 
walked out from amongst the stones, and began feeding in a small 
plain. Elwes crept in and shot the largest, a young ram. It was 
about, the bulk of an English sheep, but with much longer legs, 
and proved a grand addition to our larder. We subsequently 
found that tho ‘‘ Ovis ammo7i'^ of which wo had heard so much 
were all burhel, and Hooker, I think, must have been mistaken 
in supposing that he saw the former in this neighbourhood, for, 
by tlie unanimous evidence of all the Tibetans, none occur to 
the south of the Donkia and Kongra Lama passes, although they 
are to be met with a little farther north in Tibet. 

Sending a man back with the burhel, whicli, I may remark, was 
the only four-footed game secured by either of us during our trip, wo 
proceeded on our road to tho Sibu-la, passing over tJio gigantic 
moraiiLO at the teruiination of the Kiuchinjhao glacier, and climb- 
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ing beside another small glacier, partly over grass, but chiefly over 
piles of stonj^sj many of them loose. At the top was an open barren 
plateau with«some small lakes. I went on till I came to the base 
of the last ascent ; another most difficult pile of loose blocks of stone. 
It was quite evident that the pass was impracticable for loaded 
coolies. Here at above 17000 feet I turned back; I felt perfectly 
well until I did so, but I had a bad headache all the evening from 
the elevation. 

\lth. There was a little snow over the whole valley in the morn- 
ing. Wo got ponies and started for the Donkia pass. The road 
led up an open stony valley for 5 or 6 miles, and then ascended 
rather more rapidly over barren slopes, leaving the Lachung to 
the right. We passed flofcks of that peculiar bird, Grandala 
ecelicolor^ scattered over the hill sides, and I succeeded in shoot- 
ing a maler in gorgeous blue plumage. We also saw a large 
lark, probably an Otoeoris^ but it was a ccdd misty day and a 
piercing wind swept up the valley, bringing sleet with it, so 
we had little inclination for ornithology. As we came to the 
base of the last ascent over a low rocky saddle connecting 
two higher ridges, all unsnowed, we found the Tibetan en- 
campment, and two officers received us very politely in their 
tent and offered us the usual buttered tea. After a time there 
were brought some ^eces of cold mutton and flour of roasted corn 
{satii in Hindustani) which was eaten by being mixed with^ 
buttered tea in each man’s cup and made into little balls of dough. 
Wo requested that they would allow us to cross the pass and pro- 
ceed rid Cholamii to the Kongra Lama pass, in the same manner 
as Hooker and Campbell had been permitted to travel in the 
reverse direction from Kongra Lama to Donkia. Captain Cliamer, 
to whom I have already referred as having visited these passes a 
few months before wo did, and who was the first who had pene- 
trated so far since Hooker’s time, had been told that he might 
traverse this small portion of the Luchen valley, and he would 
have done so, but at that time (May) the snow was too deep. We 
were therefore rather surprised and disgusted at being told that 
we could not possibly he allowed to go, the Tibetan officers said 
that especial orders had come from Lhassa, and that their heads 
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would be cut off, (the assertioti was accompanied by a conventional 
gesture significative of decapitation), if any European crossed the 
frontier. Expostulation was useless, at every remarli;, their hands 
were drawn across their necks to typify their fate if we passed the 
frontier. At the same time there was no threat of stopping us by 
force ; the people only said “ If you choose to go by force we cannot 
stop you, but all our heads will be cut off.” Finally we left them 
and returned down the valley to Moraay. A present of sheep, 
flour, &c., had been brought for us, but we positively refused to 
receive anything, as we could only consiiler people who prevented 
us from passing a short distance over a tract of country already 
traversed by our countrymen as enemies. 

Septemher \%thand \^tk. We remained at Momay endeavouring 
through Kechn Lama to bribe the Tibetans to allow us to go by 
Cholamu. At first there seemed every probability of success ; we 
were told that the ehief fear of the people was that* we should 
want to penetrate farther into the country. We explained that 
this was not the case, our sole object was to go by an easy route 
to the Kongra Lama pass and descend the Lichen. We had 
examined the Sibu-li, and found it impassable for coolies, and to 
go round by Chungtira was more than a week’s journey. But, on 
the 19th, we heard that a much higlier official had arnved at the 
pass, and we determined to try reasoning onfe more. 

^ During these two days we had collected several birds. Havens 
and choughs (F graculus only, not Pyrrhocorax) abounded, there 
were also pipits, short-toed larks, Chimarrhornu^ a beautiful red- 
start, Ruticilla erythrogastra^ and flocks of yourg birds of Grandala 
calicolor^ of which we never saw a full pluruagod male, except 
near Donkia pass. A day or two after the yaks loft, many birds 
also took their departure. Laemmergeyers appeared occasionally, 
and amongst the migratory birds were kestrils and hoopoes 
{Upupa epoph). 

On the 18th there was an inch of snow in the morning over the 
whole valley, and upon our tent it was still thicker, but we were 
well protected by the blanket lining, and our people were warmly 
clad and in good houses. We had to send down the valley for 
firewood however. 
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On the I9th I went to the Kinchin jhao glacier. This remark- 
able mass of ice absolutely loses itself at its foot under piles of 
stones, over which I climbed for more than a mile before I came to 
any ice, and then I only found some exposed beneath a pile of 
angular blocks of rock in consequence of the surface having fallen 
in, I suppose from the molting of the ice beneath. It is evident 
that some of the hills of moraine debris, such as those to the 
northwest of Mom ay, have been formed in this manner, at the 
termination of glaciers. 

September 20^A. We moved our camp about 5 miles up the 
Lachung valley, hoping to be able to cross the D )rikia pass next 
day, and encamped at a fork at nearly 17000 feet, where some 
yaks had been kept earlier in the year, and an abundance of their 
dried dung supplied fuel. Elwes, who at first had apparently 
escaped the effects of the leech bites better than I had, but who 
had been walking much more than I, now found himself rather 
lame from their effects, and he therefore remained behind at our 
new camp whilst I rode up to the D )nkia pass again. I found 
the tents of the Tibetans still closer to the crest of the pass than 
before, indeed they were not more than 200 feet below the top, 
on the Sikkim side. I was received by an officer in a yellow silk 
dress, and wearing a conical Chinese hat, capped by a ^hite glass 
button, the mark of his rank. This was Sona-wandje, the Sub^ 
or governor of Karnbajong, and by far the best specimen of a 
Tibetan gentleman whom we mot. He was very polite, but per- 
fectly firm on the point of giving us no permission to cross the fron- 
tier ; he produced letters which he said had been sent to him from 
Chiimbi, Jigatzi and Lhassa, ordering him on no account to permit 
us to enter Tibetan territory.* An enquiry as to how information of 
our journey had been received elicited the fact that it had come from 
Ghuinbi, and coupling this with a previous remark of the Suba’s that 
he had recently received a letter from the governor of that province 
requesting him to shew us every attention, it appeared to me high- 

* I am inclined to believe that orders had really arrived to stop ns. The 
Tibetiins had heard that one European had visited the passes in the spring, 
and that two others were on their way to them, and so unasaal a visitation, 
in a place in which no white man had been aeon for more than 20 years, had 
alarmed the celestials. 
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ly probable that this stubborn opposition to our trarersing a small 
uninhabited valley was due to Hooker’s old enemy the es:-Dowan 
of Sikkim ; now governor of Chdmbi, as I have already mentioned. 
I, of course, pleaded that there could be no objection to our going 
where Hooker and Campbell had been before us, but the Siibd 
replied that the Hingpan who allowed them to pass had been 
beheaded and his property forfeited. 

Tliis story I had never heard before, and I fully believe it to have 
been invented, indeed I expressed myself unable to put faith m it. 
It is simply incredible that it should never have been told to us at 
Ghumanako, when we enquired as to our being permitted to cross the 
Donkia pass, that no such story should ever have been hoard by any 
j)revious traveller in Sikkim, and that no rumour of such an occur- 
rence should have penetrated to Darjiling ; above all that Captain 
Chamer should have been allowed to cross Kongra Lama only a 
few months before our arrival. 

But although I doubt whether my friend the Suba was quite 
truthful in tliis matter, it was impossible to be insensible to his 
politeness. He said ho wished very much that no European tra- 
vellers would come to the Sikkim frontier, for ho had just obtained 
leave of absence and started for a visit to see his relations whom 
ho had not met for years, when ho was suddenly ordered back to 
the frontier to stop us from passing. Indeed it was no sinecure 
to be perched up on a bleak barren mountain pass at ux)ward8 of 
18000 feet elevation for several days. 

After a long conversation, I expressed a wish to see the view 
from the pass, but even this was opposed, and I was assured, with 
the usual j)antomime of decapitation, that the Suba dared not allow 
mo even to look upon Tibet. As I know this -was absurd, the only 
effect was to make mo disbeUevo every word I had boon told pre- 
viously. I insisted upon seeing the pass at any rate, promising not 
to go beyond the chait which marks the frontier, and no fur- 
ther opposition was made. It is not easy to climb a steep path at 
18500 feet, and we all made several halts in ascending the short 
distance which separated us from the crest of the mountain. All 
on tlio side by which wo ascended was mist, but on the other 
side it was clear, the only impediment to sight being the clouds 
which were blown uj) from beliiiid us. 
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Tho scene that Imrsts upon the eye from the crest of Donkla is one 
of those which can neither be doscribed nor represented. Cholamu 
lake is in front beneath the feet of the spectator, beyond is a desert 
with rounded hills. Farther away range after range of mountains, 
some of them covered with snow, extend to a distance which the 
eye cannot appreciate. The total change of colour and form from 
tho valleys of Sikkim, tho utter barrenness, the intense clearness 
of the atmosphere produce such an effect as if one wei*e gazing 
u 2 )on another world in which the order of this is no longer 
preserved ; where a troj)ieal desert is seen amongst snow-capped 
peaks, beneath the unnaturally clear atmosphere of tho arctic 
regions. 

Hooker’s description, Vol. II, pp. 123-128, and the view in PI. 
VIII, of his Himalayan Journals, (larger edition,) give a faint idea 
of a scene which it is beyond the powers of either art or language 
to convey faithfully. It is doubtless one of tho most remarkable 
landscapes in tho world, and alone worth tho journey from Darjiling 
in order to see it. 

I rode back in the afternoon rather disgusted at the prospect 
of not crossing the pass ; not only did I wish to see something more 
of tho Tibetan plain, but tho fauna, as described by Hooker, is 
peculiar and quite different from that of the neighbouring valleys 
in Sikkim. I especially wished also to soe the fossiliferous lime- 
stone which Hooker noted, and which, singularly enough, appears 
just beyond the Tibetan frontier. 

On arriving at our camp I found Ehvos had not returned, nor did 
he do so until half past 7 o’clock, an hour after dark. He had strolled 
out up tho side valley which branches off from the Lacliung to the 
west close to our camp, and leads to a little known pass caUod 
Sang-la, two or throe miles west of Donkla pass. He had gone out 
without any intention of doing more than looking at the valley ; 
indeed, being rather lame from leech bites, he had stayed behind 
in order to rest, but he found himself so close to tho frontier that 
he went on to tho top of the pass, and then, seeing Cholamu lake 
beneath him, and no Tibetan in siglit, tho temptation to go* on 
was irresistible and he descended to tho lake, partly by a snow 
slope, partly over a shoot of stones. Tliere ho could fiud no ouo : 
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he had expected to meet with the Tibetan encampment, but that 
was high upon Donkia, so after firing 3 or 4 shots, of which no one 
took any notice, he was obliged to climb back by Doukia Pass and 
to astonish the Tibetans by appearing from the north- 

September A bitterly cold morning, hard frost and a little 

snow. The coolies had esconced themselves amongst the stones in 
an extraordinary manner, and contrived some kind of shelter, but 
they chiefly kept warm, I fancy, bj" huddling together. Wo called 
all the men together and sounded them as to wli ether they, or any 
part of them, would follow us if we forced our way across the pass. 
The Tibetans had no arms, and had evidently no intention to use 
violence, and we could eitlier give them the slip, or push past 
them. But all, Nipulese and Biitias, alike refused to follow, 
alleging tliat the Tibetans would be revenged upon tliem at some 
future time. There was no help but to return, and ascend the 
Lichen to Kongra Lama.* 

Meantime the Siiba of Kambajong and his men arrived from the 
frontier, veiy indignant at what they considered the trick played 
upon them the day before, for they very naturally concluded tliat 
the story 1 had told them of Elwes being lame was false, and that 
I had occupied their attention whilst he slipped over the frontier. 
They were especially angry with Kccliu Lama, who had accompanied 
me. I may add that I believe the indignation was in part assumed, 
as they all declared that their heads would be cut off, which I took 
and still take tlie liberty of disbelieving ; their main object being 
throughout to induce us, by all means in tlieir power, not to attempt 
to cross the frontier. After a little conversation we persuaded the 
Suba that Elwes had only gone from one pass to the other, and 
pacified him, the more so that, seeing it was hox)eless, we promised 

* I shoald say here, lest it be thought that, id attempting to cross the 
frontier by pushing past the guard, or giving them tiie slip, we risked 
eitlier biuousneU, or the severe jiunisbmeiii, by their own govuriimeiit, of nieo 
who had treated us with civility, that 1 tirinly believe both fears were utterly 
groundless. The Tibetans guard their frontior from the entrance of £iiiO)>eaii8 
because it is the iradiiional custom, and because the Chinese goveruineiit 
orders it. Dozens of sportsinen have crossed at one time or another into 
western Tibet, but no ill results have ever been heard of. Had we crossed, 
1 believe that the Suba and his guard, alter bewailing their imaginary fate 
for a reasonublo length of time, say an hour or two, would have marched on with 
us in tne most friendly manner to Kongra Lama. 
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not to enter Tibet, bat to go to tho Laclien valley by Chiingfcam ; 
we finally parted promising to meet again in a few days at Kongra 
Lama. Wo offered the Siiba some cloth and a few other small 
presents, but lie assured us that he could not receive anything, as it 
was not allowed by tho Tibetan government. A map of the 
Tibet frontier and a photograph of Ehves he would apply for ^ 
permission to accept when he met us at Kongra Lama. After the 
interview was over wo marched back to Momay. 

22iid. We had a lovely morning, and all the peaks, Kinchinjhao 
and the Matterhorn -like Donkia included, were free from mist. We 
started down tho valley, Elwcs, who had over-exerted himself in 
crossing two passes above 18000 foot in one afternc^n, and wlio 
was consequently very lame, on horseback. On our stopping to 
breakfast about half way to Yeoinatoiig, I was surprised to see the 
L-dchuiig Pliipan, who was with us, jprodiice a good sized pioce of 
raw mutton, about half a pound in weight, and proceed to eat it 
without either cooking or sauce, or any addition whatever. I have 
often seen dried moat oaten raw, but I had supposed that a taste 
for frosli uncooked moat was peculiar to tho people of Abyssinia. 
It was rather amusing to note that our friend, the Phipau, imitated 
tho Abyssinians not only in the material for his meal, but also in 
his mode of eating it : siezing tho end of tho meat in his teeth and 
cutting off pieces h}’’ an upward swoop of liis knife. It only required 
tho curved Abyssinian scimitar to have completed tlio resemblauce. 

Wliou two or throe miles from Yoomatong, I rambled into the 
forest, and came suddenly upon a flock of blood pheasants in a 
mossy liollow amongst the fir trees ; I shot one or two on the spot, 
and following up the others, wliich were far from wild, I killed 5 
ultogotlier. 

Sq)temher 2oril and 2 Elwos was so lame that wo halted for 
a couple of days, and I collected several birds, tho most interesting 
being a specimen of that rare buzzard, Hodgson’s Biiieo plumipeSy 
which was brought in by a shikari. Tho weather was not very 
fine. On the second day I visited the hot spring below Yeomatong 
on the banks of the Laclidug, described by Hooker, Vol. II, p, 116, 
The road to it, along the river banks, was one of tho very worst I 
ever traversed, even in Sikkim. 
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Some migratoiy birds which we had not met with at first now 
made their appearance, amongst them Ruticilla rufiventrisy Pratin^ 
cola Indicoy and Pipastes maciilaiue. 

Septemher 2.5^//, We returned to Lachung through mist and rain, 
and re-established ourselves in the houso east of the river. On 
the road I saw some Ccriornisty and shot a hen, but the cock again 
got off. I had no luck with pheasants. 

26/^ to 2S fh, Elwos being still too lamo to walk, wo were 
compelled to halt. His log was so queer at one time that it 
became a question whether he should not rig up a dhiili or ** man- 
chil,”’"^ and make tho best of his waj' to Darjiling. But at length 
ho was sufiiftently recovered to marcli. 

Meantime I liad rambled about the noiglibourhood and shot a 
few good birds, the best being some small Sylvimls, JicguJoidfs, PhyU 
Ingcopiy Ahrornisy ^ long-tailed tit, A^l(iifh(tU.scAiH ion- 

schiatus. I also obtained some nutorakers, Nucifraga hemi.^pila^ and 
several Leiotrichians, such ns Minla ignotinctay Siva driguhty and 
Yuhhia occipitalis. Lanius tephrodornisy whicli was abundajit a 
fortnight before, had departed, and the higher hills wore becoming 
richly coloured with autumnal reds and browns. 

On tho 27th, some of our men took a bees’ nest hanging from 
the rocks, and we obtained a large supply of honey. Curiously 
enough, althougli the honey had no efibet upon mo nor on any of 
tlie servants, a verj'’ small quaJitity made EUves ill. It is notorious 
that honey in Sikkim is sometimes poisonous, Hooker mentions 
this, (Vol. I, p. 201,) and all the natives are acquainted with the 
fact, but in this instance only one out of a largo party was affected 
by it. 

29/A. We got away at last, and marched raj^idly down tho 
valley. At Kedam, which we reached about midday, w’c found 
quantities of ripe peaches, they were, however, very infijrior and 
tasteless. The marwa w'as fast rii>euing on tho flats around tho 
village. We did not halt here, but wont on to Chungt^ra, and i)ut 
up in the monastery, instead of tho little hut w here Ave had pre- 
viously slept. The monastery is at tho base of the hill betw'een 
tho Lachen and Lachung and overlooks the junction of the two 
* A litter slang to a bamboo as used in Canara and Malabar. 
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rivers. Tlio weather had greatly improved since we had been in the 
Lichiing valley. ^ 

30^7*. Men had been sent to repair the road, which is never 
traversed in the monsoon between Chungtam and Lamteng, the 
village in the Lachen valley corresponding to Lachung. We 
started up the Lachen valley on our way once more to the Tibetan 
frontier. We seemed at last to have a spell of really fine wea- 
ther, and our only regret was to lose such a day in the bottom of 
the hot Lachen valley. However, we escaped leeches to some 
extent in consequence, and certainly not because of their paucity. 
Tlie path soon crossed the Lachen by a cane bridge, and then led 
over stoe]) banks, climbed by means of bamboo ladders and poles 
wdth notches cut in them. Afterwards the road led for miles 
through marshy flats. The east bank is for some distance rocky 
and grassy, the vrest alouo being wooded, but forest afterwards 
appears on both slopes, wliich do not rise abruptly to nearly so great 
a height as in tlio Lachung valley. The marks of glacial action 
also are much less distinct, although smoothed and rounded rocks 
api^oar here and tliere. About four o’clock, after a tedious march, 
we reached Latong, where several dirty houses, uuiuhabitod at 
this season, were nearly buried in thickets of shrubs. One house 
wns the only place we could find habitable, and this Avas detestably 
tilthy, wliilst there was no place to pitch the tent. All the hills 
just above us wore covered with pine trees. 

Ovtolnr The road up the valley was very much like that of 
the day before, execrably bad in places, traversing precipices by 
moans of bamboos and notclied poles. The bridges, however, had 
been repaired. We twice crossed the Laclieu by cane bridges. 
The greater part of the route lay through dwarf bamboo under- 
wood, in which leeches were numerous, despite the fineness of the 
day. At length wc came upon pine trees and left the blood-thirsty 
Annelides behind. Tlio road crossed two gigantic moraines, parts 
of which w^ere open and covered with grass, and beyond the second 
we came in siglit of a very pretty reach of the valley, looking up to 
the Zemii fork and jiresenting an exquisite landscape, although 
inferior in grandeur to the Liichiing at the same elevation. Turn- 
ing round a corner wo came suddenly upon Lamteng, a large village, 
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with tlio houses near oacli other, and all supported on idles as at 
Lachdng, We put up in one of them. Tlie vill^o is nt a rath or 
higher elevation than Lachiing,* and the pine trees, {Abies Smithi- 
ana) descend about 500 foot below it. 

On the road I obtained rro 2 HtrHs chrysmis and one or two other 
good birds. 

Ocfnhrr 2nd. The wonthor was still magiiifK'pnt, and the road, 
though still steep, a great improvement on that of the day before. 
Indeed after crossing the Zemu, (wliero we stopped to breakfast, 
and I shot a Piem In/penfihnia,) and ascending the opposite bank, 
the road was rpiite practicable on horseback. The communications 
of the people of tlio Ijadiou valley with Sikkim are evidently much 
more restricted thau are those of tlie inhabitants of Lachdiig, but 
the former, like the latter, carry on a considerable trade with 
Tibet, the road by Kongra Lama being easier than that by llio 
Donkia pass. 

The forest after passing the Zeinii is mostly small ; juni])ors 
abound and are finer tliaii in the LAchiiiig valley.' About 4 
o’clock, after a long march, wo reached Tallam Sanidong, a hirgo 
village of stone liouses, one of the best of wliich had boon pr(3- 
pared for us. AVo had a number of clean fir boards laid down and 
made ourselves comfortable. 

^rd. The morning was spent in a vain search after a Hook 
of wild sheep on the opposite slope of tho valley. Wo ascended 
about 1500 feet amongst slirubs witli rich autumnal tints, but al- 
though tracks were numerous, no sheep could bo found. On tho 
road down, we shot a number of snow pigeons, Cohonba leiiconota, 
which are more abundant hero than at any other placo I have 
seen in Sikkim, and on which Hooker lived to a groat extent 
when the Dewan and tho Siiba of Siiigt.iiu tried to starve him out 
of the country. There were a few choughs and crows, but no ra- 
vens. 

After breakfast wo obtained some pretty good ponies and rodo 
to Tangu, a very sJiort march, of not more tlian G or 7 miles, by a 
very tolerable road for Sikkim. At Tangu wore many people ^^ith 
their yaks, tho elevation, 12,750 feet, being only a thousand feet 
* H,t)0 • feet abovo the sen, occoriliiig to Hooker. 
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above Yeomatoug. The houses wero small and all occupied, but 
two of tlio usual black Idanket tents had been pitched for us, and 
wc used these in tlio day, sleeping in our own. We purchased a 
yak from the people and slaughf ered it. At night the other yaks, 
scenting the blood, came at a gallop j)ast our tout, bellowing and 
grunting, and a singular scene took placer in the moonlight. The 
smell of the blood apxjeaicd to excite them, tliey rolled in it, fouglit 
with each other and rushed wildly about the jdaco. I was afraid 
they would knock our tent down, but they avoided it. 

Ath. I remained in cam^) in tlio early morning, but after 
breakfast, about 10 o’clock, wo started on horseback for the fron- 
tier. Tlio (lay was lino, but tliero was a little mist, which iucreased 
towards tho afternoon. We went the Lachen valley, not by 
the iill(‘i*uiitivo route via I’liuliiiig, and ascended over the Imgo 
uioraiuo which cross(;s the valley just above Tangii ; a little beyond 
this wo were above the limit of trees, and then the road ltd for 
miles through tho open yalh‘y with gTas>y slopes on eacdi sitl(>. 
About 7 miles from Taiign wc came in sight of a ilo /k of burliel 
aft(!r which Klwes wcjit, but without success. Above tliis tbo val- 
ley bccaiuo more and more barren, its bottom consisting of moraines 
altoriiatiiig with stony Hats. I shot a Cashmir dipx^or, Cinvlus 
CashmiricHsis, in tho river, and saw the otlier nimalayan species 
0. (tsiaficus, and hotwoou us we jirocured Riiticilla erythrogastfa. 
Accentor riihecidoides^ a horned lark, Otocoriff, of a sxiocics not x>i’e- 
viously known, and Lmvostide hicmatopiigia^ only kiiOAvn before from 
Western Tibet. 

My X)ony being very slow, I did not arrive till some time after 
Elwes. I found tho ISubiVs tents x)it(jhed under the slioltor of some 
ro(!ks close to tho frontier, which is a bleak open x>laiu where the 
valley is broader than usual. Our friend the Kainbajong Sdba was 
beaming witli politeness and good nature. lie had brought us as 
a present three xun’fectly frosli skins, one of Gazdla {Procapra) pic- 
ticaiiday the others of Ovis ommoUj an cwo and a young ram, to 
obtain whieli lio had sent out a shikari. Ho had also four livo 
and heallhy Tibetan sand-grouse, Syrrhaptes TiheianuSy which 
he bogged us not to kill if ho gjivo thenv to us.* Like a true 

* Willi much trouble we succeeded in bringing these alive to Darjiling, whcio 
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Buddhist, he mournod greatly over tho siu we committed in shoot- 
ing birds, though ho aduiittcd liaving once boon a sj)ort8man him- 
sell*, and liaving actually bagged two wild yaks, rather an achieve" 
ment. 

We spout a most agreeable evening with tho Siiba, who is a very 
geiitlonianlv, well informed man. He examined our guns, and 
tho few books and similar small matters whicli we liad with us. lie 
accepted the map, after writing tho names of the places, and of tho 
marches to Darjiling, on it in Tibetan, and he also took a photo- 
graph of Elwos, saying that he had received permission to accept 
those, bill he would take nothing else. Ho was very curious about 
Huroiieaiis, wo being the first ho had ever seen, and ospocially 
wished to know what English ladies wore like. At the same time 
ho begged us not to form our judgiiiout of Tibetan beauty by 
the siiecimons to be seen on tho mountains. 

We had a long conv'ersatiou, through an iutorpreder of course, 
about Tibet. Tho SubH had travelled much, liaving been at 
one time in Ladak. I was particularly anxious to learn whether 
the Tibetans as a body are unfriendly to Europeans, or whether 
the sole liindraiico to entering tho country is tho jealousy of Iho 
Government. Tlio Siib^i assured me that tho people liad iio ill-will 
towards foroigiiers, that, if allowiid, they would willingly .roeeive 
Eflropoaus, and lie regretted that lio was obliged to carry out tho 
orders ho liad received. Utherwhso lie would have had great 
pleasure in receiving us at Xuinbajong. 

All tliat wo learned as to the geography of tho country north of 
the Sikkim frontier confirms Hooker’s account, even to tho digging 
of the salt at tho lakes whenco a great juirt of Tiliet, »Siklvim and 
Nijial, are supplied. Tlio salt country lies a long distall(^e north 
of Jigat/i, and is described as a dreadful wilderness in wiiicli no 
one can live for any time. Wo were even told that tlie peo^)!© 
who iirocure tho salt rush in, <Ug up a small quantity and ruu hack, 
or they would fall insensible. Eearful wild animals and tho 
liorniest and hairiest of demons guard tho frozoii soil. All of 
wliich means siinjdy that tho country is bitterly cold and barren, 

howev(‘r, ono died, and a second did not survive Iho ro'id down to the plains. 

1 biought two to Calcutta, apparently in perfect health, in October, but boioio 
I could despatch them to England, both died of iiiUuniiiiation of tho lungs. 
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and that the powers of the imagination are still vivid at elevations 
of 14000 to 18000 feet above the sea. 

Whilst we were conversing a post arrived with some orders 
for the Siiba. Ho said they related to an officer who had come 
from Pekin to visit the frontiers. This led to a conversation about 
communication with China and wo learned that it takes a year to 
roach Pekin from Jigatzi. We suggested that a very much shorter 
time would suffice for communicalion through India. It appears 
tl^at tlie direct road to China is not used in consecpienco of orders 
from the Cliinese government, which is, I imagine, a Chinese mode 
of expressing the fact tliat tlio road is in tlio hands of insurgents, 
and that the only avjiilable route is one to tlie northward, perhaps 
tliat by which M. JVT. Hue and Cabot penetrated to Lhassa. Our 
statement tliat British and French troops had once held Pekin was 
treated as a joke, and the Suba suggested that porJiapsoiir Govern- 
ment had proclaimed the event, but that nothing of the kind had 
ever taken place. 

About the trade on the frontier we could learn but litlle : a small 
(piantity of hardware, and small objects, such as spectacles, small 
looking glasses and similar articles are brought into the counlrj" by 
pedlars. The import of tea is prohibited ; this, which we had 
learned on the Chola range, was confirmed at the northern pass^. 
It is greatly to be regretted, because a tea-drinking nation like 
the Tibetans might be much better and more chea23ly supplied 
from Sikkim than from China. 

Of the wild animals, both Ovis ammon and Ovii nahura are 
pretty common in the country north of Sikkim. The Goa Ante- 
lope, Gazella pkf knuda^ is less so. The Suba expressed his surprise 
at Hooker having seen Chirii {Kemas Hodgsoni) at Cholamd lake, 
and said ho had never heard of any in that neighbourhood. The 
wild yak is not found in this part of Tibet. The Siiba had an 
overcoat lined with the fur of an ounce {Felk uncia, the snow leo- 
pard of the Western Himalayas), but he said the animal was not 
common. 

October bth. The night was bitterly cold, and in the morning the 
ground was covered with hoar frost, and all the little marshes fro- 
zen, whilst a keen north wind was blowing. We visited the chait 
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at tlio frontier,* and found a guard slooping around it, with walls 
of loose stones built up to protect them from the wind. An attempt 
was made by <^ur head man and the Lama to induco us to saLaam 
to the chait, which is considered sacred, and moreover is a repre- 
sentative of the rulers of Sikkim and Tibet, as it contains a board 
with their seals impressed on it, one on each side However, on 
our objecting that it was not our custom, tho matter was not press- 
ed. 

Tliere was no view across tho frojitior. Barren rounded hills 
closed tho landscai^e at a short distance. Barren and uninviting 
as tlie}^ were, I would have given much for a few hours upon thorn. 
But we had promised not to cross the frontier and I could only 
ramble about on tlio Sikkim side. I walked bal^k towards 
Tuiigu very leisurely, El wos going by riLilniig. I shot a num- 
ber of Lcucuaticte and two birds of an apparently undoscrib- 
ed finch, which I at fir^t took for a snow bunting, but it is, I 
believe, a new MontifriiigUhu I saw a couple of slate coloured hiirtjs, 
but failed to secure cither, whilst Elwes pic-ked up a fine fox’s 
bru'^h, I also, on this occasion, came across tho yellow billed al- 
pine chough, wliii h is far rarer tliaii the rod billed l)ird in Sikkim. 

Thus, in tlie upper Lachen valley wo mot witli a lark, 2 finclies, 
an Accentor^ and a chougli whi(;h we had not previously obtained, 
jmd had we liad more time, tlic list might probably have b('OTi 
increased. Ltemmergeyers were abundant, but again I failed in 
obtaining a specimen. The fauna in this valley is more thorough- 
ly Tibetiin in tlio ujiper part than is that of the Lachung. 

The morning Avasfine, but about midday mist was blown up tho 
valley, and a little rain fell. I did not roach camp till late in the 
afternoon. Tlie Tibetan Siiba had acc.ompamh^d us, on the j)lca 
of liaving business to transact with the Liiclieu riiipaii in Tungii, 
but really, I believe, from fear that avo sliould in some way give 
him the slix) and cross the frontier. 

Gth. Wo halted at Tangd, and were busily engaged all day 
in skinning, and xiresorving tho Ovis ammon skins. I had intended 
to go to riialiing, but tho weather was vile, misty and wot. The 

* The name of this ^jIuco is Djokongtong. Kongra Lama is, I think, tho 
name Ubod by the people of Sikkim propor, not by tlioso of tho Laohoii viilloy. 
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Subd jjasseci much of llio (lay with us, looking over books, &c. lie 
w^as greatly disgusted at our bird collecting, but told us that so 
long as Kechu Limi remained wuth us, the presoti (30 of so lioly a 
man might protect us. Evidently ho wished us to infer that to go 
on in our wicked ways after tlio Liiiii loft would entail our certain 
dostruciion. I am iucliiied to belie vo that any one tr^ung to enter 
Tibet will find it much easier to do so if ho carefully abstain 
from shooting and from taking life in any form. The mere eating 
of meat w^ill not injure him ; wlicn we taxed the Suba w’ith having 
animals killed for food, he replied that he only eat very littlo 
meat, and that, after it had boon killed at least three days. 

The curious idea about heavy rain being caused by shooting, to 
wdiich Ilookcr alludes, is universal in Sikkim, and wo w^ere several 
times told that if \vo wished for fine w'oatlicr, we should not shoot. 

Our friend greatly c(n^oted one thing, a rather nice pair of bino- 
culars wdiich I had with mo, but nothing would induce him to 
accept them. As we did not like to leave this worthy Tibetan with- 
out some return for his kindness, Elw'es at length, after I had left, 
again offered liim the binoculars, and finally exchanged thorn for 
a handsome sot of Chiiioso or Tibetan table utensils, r/^., a long 
knife, and a set of chopsticks in a shagreen case : the Siibii ha<l 
begged to be allowed to purcliase the glasses, wdiich, of course, wo 
would not allow. 

Of four sheep which the Tibetans had given to us, one died and 
two others w^cro sickly, liaviiig been poisoned, our pcioplo said 
by a shrub with a yolbiw flow^er, which grow in abundance in the 
neighbourhood. Ilooker attributed similar accidents at the same 
place to a rhododendron, (Z2. cinnaharinum). Our coolies ate all tlio 
sheep, including the one w’hicli had died. 

Octoher 7///. Elwos w^ciit down to Tallaiu Saindoug wdth the ramp. 
As the march wms a short one and the day fiiio, I dotormiiiod 
on riding to Phalung first, in order to see the x)lain describ- 
ed by Hooker. The road led north-north-cast up the valley of tho 
Tangii-chu for 5 or fi miles, rai>idly aseonding above trees and then 
more gradually over grassy slopes. I saw a herd of biirhel, but> 
as I had no rillo, I did not go after them. After about 2 hours 
ride I came upou the uudulatiiig expanse of grass at about ICOOO 
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feet. Tlio littlo platoaii, 2 miloa by 4, according to Ilookor, (and I 
have no doubt his moaaiiromonts are correct) is not only, as he says, 
covered willi transported blocks, but tho whole mass is composed 
of moraine, not a rock is to be soon in place tliroiigliout ! Tho iiiar- 
sliy bod of the riiiicliii, in flio valley wliicJi runs along the eastora 
side of the plateau, (piito agrees witli Ilookia’^s diiscription of it as an 
old lake bed, the tiTininal t nor nine to which tho lake was due still 
exivsting. I climbed down to this valley and satislied myself that 
the slope of tho jdateaii from toj) to botlom, dOO feet at least, con- 
si.sts of loose &toues and angular gravel, tho usual mortdno debris. 

It is not easy to account for so enormous an accumulation of moraine 
as tJiat of riialiiug from tho little valley (d‘ tho Chacliii, for if tho 
Phaldng plain and a corresponding moraine of smaller dimensions, 
whicli is seen east of tho Ch.udui, on the Hanks j)f tho Chang-o-Xliang 
spurs, arc tho lateral deposits from tho glacier which foi*merly tilled 
tho Ohachd valley, how it is possible to account for the compara- 
tively small size of the terminal moraiiio which dams up tike old 
lake bod. That such an accumulation as tho riiuhing plains can 
be j55rmod at tho tmauination of a largo glacier is scum at tliri end 
of the great Kiiichinjhao glacier near kloiikiiy Samdoiig, but then 
tikis ditficult}’ arises : .siq)poso that glaciers from Kiuehiiijhao and 
Chang-o-Khang deposited this mass of debris, there must have 
been an iiicreaso in tho length of tho Chdchii glacier in order to 
cut out again the lake IkmI in whh h it now runs. But the glacder, 
wlieii it kleposited tho riialung moraines, must havu Jilled tho 
whole valley, iucludiiig the portion now occnpiiul by tho moraines 
themselves, and thereforo the glacier wlkon longer was smaller 
than when shorter, a pahuiblo redactio ad ahsurdiini, 

I am inclined to suspect that these moraiiio de^iosits of Pha- 
liing must have cenne froin tho i/icheii valley at a timo when tho 
high Tibetan table-land to the north was a mass of snow, and 
a largo glacier jmssod olf betwooii Kincliinjhao and Cliomiomo, 
and down tlio Lachon valley ; tho same groat glacier which left its 
terminal moraines near Lamtcng, at Taiigii, and in a dozen inter- 
mediate spots, as it slowly diminishod in size, and ovoki nioro 
gigantic record.s of whi(jh than any now existing may liavo Ix^oti 
swept down tho Tista valley by tho heavy Sikkim rainfall and the 
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toiTonts to wliicli it gives riso. Such a' groat glacier, after turn- 
ing round tlio stoci) lofty /lank of Kiiichinjliao, must have boon 
far higlior than the low hills Avhich separate Phalang from tlio 
present Lac-liun valley and a branch of the glacier descending 
into the CJi iclui valley may easily have filled it with a niass of 
debris Avhicli the little Chachii glacier was uiiahle to sweej) away.‘* 
I had hoped to fmd somo of the Himalayan snow cocks TdraogaU 
Jus Tihe/ufiusy which Captain Cluimer shot at riiahing, but there 
were none at this seas<jii. The natives, wlio know them well, say 
that the lords keep at a liigher elevation in the sunimor and 
initumii. I found short-toed larks abundant, and 1 came across 
on o flock of the small killed at Kongra Lama, and 

Accrti/or rulnruJuidea. At tluj Chachu, to niy sui*prise, not a duck 
nor wader A\as to bo seen ; although the valley looked pcciiliarlv 
fitted for them, being a vSeries of small marshes with deopish 
serpentine strc'ams running through it. 

Tlio view of Kinchinjhuo was concealed by mist till just 

as I ^\as leaving, when a sm^w storm came on, preceded by a little 
lightning ; asllio storm ch'ared aAvay, all tlie peaks came out graiul- 
l}'. The panorama around riialuug well di\soi*ves Hooker’s 
praise. In the afternoon I rode down to Tiillaiu Slmdong. 

0( toJ)('r 8/// io 1 Uh, We started the next morning from IVillam 
JSaindong. The morning was superb, the hog-luu Iced white suiii- 
init of Chomiomo, closing the view uj* the Jj.ichcn valley, A\as as 
distinct as if only a mile distant, (hir return march demands but 
brief doMTlplioii. We reuelied Jiiiuteiig on the 8th, a spot in the 
bed of the river below Liileng, on tlie flih, and the monastery at 
(Jhiingtam, on tlui Idth. Thence 1 day.''* luareh brought us hack to 
Tamhiiig. The nealher had liccome tine, wilh the exeepthm of a 
lew occasional sliowcrs, and the leiuhes were fewer in number 
lhaii Avlieii we niarihed up the Tista valley. In fatt wo had. 
arrived at the best season lor cut('ring Sikkim instead of leaving it. 

Mr. Jainioson ha.*? su.'.r.LresttHl, (^nart. .loiirn. firol. Soc. Yol. XIX, 

p. 258 , Uu' iorinatioii of sonu-wli.-it Kiiiiilai* ck‘i>osiL8 in lakc.8 ilaiinned up l»y 
3^1*. Hooker, at an earlier porioil, Jlini. Journ. Vol. IJ., j>. Ill), refor- 
rod tho terraces at IMoiaay to the .same cause. Doth llie aceuiiiulaliona ut 
riitiluii'^, Ijowover, ami ilio.sc’ at Moinay aj)i)oaroil to mo too irregular lo 
liave been dcptisilod iu water. At I’haliing there is certainly no trace of 
icirraeo h)rnKiLion. 
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Tlie heat in tlio valloys wlis no longer groat, except in tlio middle 
of the day. 

\bth to 20th. On the 15th, wo parted from Kechu Lamu who 
returned to Chduibi from Tamlang, By him we sent a letter 
to the Uaja thanking him for tlio assistance his people had ailbrd- 
cd ns. I liavo omitted to mention that wlion wo were in the 
Laelniug valh^y, wo on several occasions received 2 )resents of goats, 
shee^) or dour from Chunihi, and once a yak was brought to us 
from the Eiiji. 

e made a longish inareli from Tamliing to Seliiigtiim, crossing 
the Eyot valley, and ascending the oji^^osito side. Hero wo came 
on traces of the military road made to T^paluiig in 18(53, and the 
less stoo2^ liortions of wliicdi are still in good order. On the IGth 
we crossed the Tista ])y a very long cane bridge in a poor state 
of rei)air, and, after ascending the slo 2 )o a little way, eami^ed at 
Lingino. On the 17tli wo marched down tlio Tista valley to 
Tarco on the nortliorn flank of Mount Tendong, a village standing 
amongst orange groves, now loaded with fruit, and on the follow- 
ing day we cross(‘d Tendong by a ro«ad which goes over the top of 
the mountain and descended to Namchi, opposite Darjiling. 

The change in the fauna in coming southwards is very marked, 
the number of forms increases, and there is a far greater xwovaleiice 
of Malay types on the outer liills as compared with the Ti 2 ) 2 )or Tista 
valley. The weather was now generally bright and clear, and tho 
roads in good order. Finally, on tho 19th, wo walked down to tlio 
Eungit, and, mounted on liorscs a friend laid sent down for us, 
rode back into Darjiling and the nineteenth century. 

Although wo had been disa 2 )pointcd in our alteni^Hs to enter 
Tibet, wo had been able to add something to tho known geogra- 
phy of Eastern Sikkim. We had ex^dored one j^ass, and ascer- 
tained tho jiosition of a second, never ^u’eviously visited by Euro- 
peans nor laid down in any inaj). We liad met with 3 lakes of 
considerable size, all equally uiiiuai)ped, and ax)pareutly larger than 
any previously known to exist in Sikkim, and avg had obtained a 
considerable number of birds not before recorded from this part 
of the Himalayas. 
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Notes on some Indian and Buiimese Ophidians, — 
hy Dr. F. Stoliczka. 

(With Plates XXV and XXYI). 

[Received 22iid August, read 6tb September, 1871.] 

Tho following notes have for their oljjcct the recording of some 
ohservations which I lately had the opportunity of making on some 
Ox)hidians, partly from India, partly from Burma. These ohsor- 
vations refer not only to certain variations in tlie characters of 
the species themselves, or to their identification with others, but 
are also intended to afford some additional information regarding 
the geographical distribution of tlie various forms. 

Most of the snakes whi<'li T am about to not ice belonjr to tho Ty- 
riiLoriD.E, Coij:miTD.E and Dipsadid.e. Under the first family, I shall 
note variations of dillereut species of and shall describe 

three now ones. In tlie Colubuid-E the idimtilication of Blyth’s 
^jpidonotuH marro2)s with Giinther’s Trap i do not mncrophlkahnmi^ iin- 
I)ortant. From Burma 1 have to record a now si)ecies of Tropidom^ 
tuSj apparently distinct from qiihivunciiatus, A description of Trim- 
rcsiu'us Andersoni is also added, because tho distinctness of that 
species has lately been questioned. 

For the materials, noticed in the present paper, I am greatly 
indebted to Dr. Day who obtained specimens for niofronitJie North- 
West Provinces, to IMr, Wood-Mason, Mr. A. I.awdcr at Almoruh, 
to Mr. Maiidcli who kiiidlj" colhseted for mo in tho Pangnu and 
Tista valleys in Sikkim, to Mr. M. 11 . ISiartin at Pankabareo, and 
to Mr. Xurz, who brought me some interesting si)ecies from 
]lurma. Some species were also collected by myself in tho neigh- 
bourhood of Calcutta, others at the rarisuith hill in W. Bengal, 
others in the iieigbourhood of Darjeeling. 

Trustwortliy notices regarding the geographical ilistribntion of 
Indian and Burmese snakes are very much needed, and tliis is 
particularly tlie case with those species inliabiting tho southern 
sloi)os of tho Himalayas. A number of unreliable data as to the 
occurrence of certain low-land and tropical forms at elevations of 
from 9000 to 12000 feet, or ovon in Tibet and Ladak, have crept into 
Indian Zoology, chiefly through the occasional vague records of tho 
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]\rosfirs. Solilngiutwoit, and otlior colloctors, and those appai'ontly 
authenticated statements luive given rise among European Zoolo- 
gists to all kinds of strange ideas, either about the adaptitiulo of the 
Himalayas to dilforent faunas, or about the plasticity of the organiza- 
tion of certain species enabling them to inhabit very dilforent eleva- 
tions and (‘limates. There is, in reality, no foundation for such ideas, 
and the sooner those wrong notions and intorprotiitions are dissipat- 
ed, the better will our fauna be understood, as well as the physical 
charactor of the Himalayas ihemselvos. Tropical and subtropic«al 
forms often occur in tlio Himalayas far in tlie interior, tiiid in veiy close 
proximily, i)ut tliey are always conlined to the deep, warm find damp, 
valhys, while at the greater elevations of the noiglibouring ranges an 
altogether dilferent fauna exists. Thus, although fro(pient rcferonco 
is made to one plai o as the locality of a species, tliis may really refer 
to ail entirely dillercnt division of the fauna, and this is what consti- 
tutes the great peculiiirit}^ of the Himalayas r(‘gardiijg the distribu- 
tion of animal and vegetable life, and the dilliculty of uiiderslanding^ 
it, as 1 have pointed out (in Jo^irn. Asiat. >Soc. lleugal, 18()8, vol. 
xxxvii, p. 4 ot sc<p) witli reference to the Sutlej valley. 

As a particular instance in illustration of tluiso remarks, I 
give the following list of species of snakes which were obtained 
by IMr. IMandtili, or by myself, in the Itangnu and Tista valleys 
bchnv and 8. E. of Darjiling, mostly fit idevations varying from 
IdUO to oOOO feet. Tiny are — 

Tf/pJdojrs llorsjiddij (raro) ; T. hranuniis, (common); T, porrcvfus^ 
(n. sp., rare) ; Trachi’Svin.in Ju6cuin,{vi)uumni)\ Abhibes and 

liujfpiij (coiiiuioii) ; Si^aotes punclnluUiK^ var. a, ^ and y, fipudCJ an- 
ther, (ccmiiiioii^ ; >S'. hlcutenaiifs' (not coiinuon) ; Znocys niuvomartji- 
(ran*); Co.npaofioma reticuhtrCj (not couiincju) ; Comps, ratlin- 
innij (common); Coutps. Uodtps'iniy (rare); Colnhrr porpJnjraci'HH^ 
(common); Tropidonolna huhnitnialufiy (common); T. tfuinciiarlialu^y 
(common); T. niacrops, (nut common); T. jiincom^ (rtin*) ; T, 
Ilimalntjauuii^ (rare); T. jduii/npHj (coiiiinon); Ik-ndnijfltU pivfa^ 
(common); Chrysopelea omnia ^ (n<ft common); Trntjops prndnm^ 
(coiniiioii) ; Pufificrila myclarizans'^ (not common); J^sanuuodjpiaatcs 
puli'.ondmim^ (rare) ; Parous mouLirola^^' (rare) ; /Jipsns haJmllnUy 

* (jiinlher J Jl., p 327. In a Hpociiiieii no labials enter tlio orbit, a tiniiill 
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(very rare) ; D, Forstcni^ (very rare) ; Z). hexagonotusy (common) ; 
Ly codon aulicusy (not common) ; Lyc. jar ay (rare) ; Bung arm crern* 
Ions var. Oy (not common), Naja trqmdiansy (not common) and 
OphiojihagiffS claps y (not common), the former growing in tho Torai 
up to G foot, and tho lati or attaining occasionally 12 foot in length ; 
Trimeresiirus graminensy enrinnim and monticola (none, except tho 
last, common). 

Now of «‘dl tlieso species, for most of which 111(3 locality ‘ Dar- 
jiling’ (8000 or 0000 fc^ct) has already heen recorded, not a dozen 
will 1)0 met with at that place itself, or even at elevations ahovo 
GOOO foot. Within 1000 or 2000 feel of Darjiling I only (^hserved 
Tracli. fusciiniy All. colluruy Coutps. Ifoilghoni, Trop. mhuiniatusy 
jnncexiSy plat gw ps and, I think, lUnialuganuSy Trim, vionficolay 
Bnngarns and Najdy tho two latter ovidimtly following up food. 
Tho lower wo descemd on the hill side from 0000 foot, tho greater 
hccomoM tho variety of gemwa and species. 

Tlio sjiecies of siiakc's which I received through Mr. Kurz from 
tlio i’ogii Yomah (botwoon Pron^p and Tonghoo) aro Typhlops 
hraminiiSy Siowte.s- hicnlenafitSy Trop. ([uincuuctiatu^y xnacrops^ juncrusy 
htllnJus (^n. sp.). Psainmodynafifes pxilverxilintiiSy Tragnps jirasinus, 
Benclroph. pirfdy ITypsirhixia cnhgdrisy Lyc. aidicHs and ykrrr. 

Fam, TYniLoriD.T., 

Wliilo oxamining a largo miiubor of Indian species of TyphlopSy 
I found tho proportion of the ciivumferonco to tlio length of tho 
body a useful cliaracdor, and the iiunibor of longitudinal rows 
of scales generally very constant. These two characters w’oro 
also regarded by Dr. Giinthor as important in distinguishing 
S23('cios, hut Prof. W. Petc^rs appears to have como to an almost, 
entirely contrary result, particularl}’^ regarding tho latter. 

TviurLors IIousfikldit, (I. E.,**' p. 173). 

This spocios, as characterized bj’ Gray and Gunther from typical 

fliib-oculav being preaenfc. There are two black streaks at tlie side of tlio body, 
ono originating jnst above the orbit, and the oilier at about the middle of the 
posterior cdg(} of the same, they become confluont at tho side of the nock, 
joining two sliort streaks from tho posterior edge of tho occipitals, not fornikig, 
however, a ring. 

* Till' quotation (I II.) in parenthesis refers to Dr, Guntlier’s Eeptiles of 
Ilritish India, published in 1861, by tlio Ray Society. 
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Ivhasi liill oxtonds from Morgiii novlliwards tlirougli 

Burma aud Assam into Sikkim. I havo aeon specimens from all 
those parts. Tlio median row of scales along the back is in a 
Bpeeimen from Pankabaroo of a slightly darker colour than tho 
rest of tho body ; this specimen has 2C long, rows of scales on tho 
anterior part of tho body, and 27 just behind tlio middle. 

Dr. Gunther (h c., p. 173) suggests tliat Dum. and Bibron’s 
T, Biardii may be the same as tho i)resent spcf'iss, aud Prof. 
Peters (Monatsb. Berlin Akad., 1805, p. 202) appears to liavo 
no doubt about their identify. Dumoril and Bibron give in 
Biardii 30 long, rows of scales whirl i is probably a misprint for 
20. But what makes mo doabttul about accepting the older 
name Biardii^ is Prof. Peters’ idontilication with it of las striolatus 
an<l Giintlior’s hnfhriorhi/nvhiis. I liavo not soon a speciuion of tho 
former, but would consider it a distinct species according Giiiitlior’s 
description ; the latter I shall notice presently. Moreover, in a inoro 
recent volume of tho ‘‘ Moiiatftborhhto” (1808, p. 450), Prof. Peters 
says that an adult specimen ol‘ Biardii lias 28, and a jmung ono 
only 18 long, rows of scales. I do not moan to assewt that species 
of Typklops should bo distinguished solely according to tho number 
of rows of scales, but I cun say that I never observed anything 
approaching such a variation in any Indian species of Typhlops. 
Indeed, if the proportions of the body should be tho same in those 
two forms, tho scales certainly cannot bo of tho sauio typo, and 
vice versa. 


2. TmiLors I}OTIIUIOlnlY^x'Irus, (T. K., p. 174), 

Tho type was from Penang, wherefrom T also received several 
specimens, though very i)robably they were eoliecled in tho Wel- 
lesley Province, opposite Penang. Dr. Anderson (J. A. S. B., vol. 
xl, i)t. ii, 1 ). 33) quotes tho species from dillbrent parts of Assam, 
and I have lately obtained through Dr. Day a speeiinon from near 
Ilurdwar. All those specimens agree almost exactly in every 
pf>int of structure, proportional size and coloration, witli Giinthor’s 
description. Tho Hurdwar specimen, for instance, has 21 long, 
rows of scales, 312 trans. rows on tho body, and 9 on the tail, tho 
latter terminating with a sharp point. Tho lioad shields aro exactly 
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a» figured by Giintlior iu hothriorhynchusj and not as in Horsfieldu ; 
the circumference ( J distant from tlie bead) is tlie length of the 
body ; total length 1 1 inches, tail about J inch ; above brownish 
olive, paler below ; the upper coloration appears at firsi sight uni- 
form, but when the specimens had boon a little dried, the base of 
each scale appears darker, and is separated from the slightly less 
dark terminal half by a pale lino. 

Professor Peters, as already observed, identifies this species with 
Horsjiddii (and Diardii)^ but wlien we find specimoiis with constant 
characters distributed over such a largo geographical area, as tho 
one I have noticed, there is, I think, roason to believe, that they 
constitute a good species, and, tliorefore, I would consider lolhrio- 
rhjnchm as such, until its identity with the previous sj)ecies has been 
more satisfactorily proved. 

TvriJLOPs nu.vMfxrs (I It., p. 17.*)). 

This is tho most common Indian species, occurring in Ceylon, 
and extending, through South and Jpontral India, northwards into 
tho warm valleys of the lower Ilimalayas, westwards all through 
Bengal and Burma into the Malayan Archipelego. In some 50 
specimens (several of which were only 3 inches long) from Burma, 
pMUigal, North-West and Central Provinces, I almost invariably 
found the 20 long, rows of scales, when coiinteil in a distaiico 
of one-third the length of the body from the head. In very 
few instances only was there one scale loss on the neck, or one 
more in the middle of the bodj’', but tho variation was never 
greater. This makes mo believe that tlie number of longitudinal 
rows of scales is among others a very good character. As a rule 
tho number of scales appears to bo iudopeudoiit of tho diameter 
of the body, as I shall again notice when s];)oakiiig of T, porrectus, 
u. sp. The usual length of full grown spociiuous is 0 inches, some 
examples roacllftig 7, but very rarely 8 inches ; the thickness is nearly 
uniform throi^hout, except at the nock, which is slightly thinner, 
and the head is more or less flattened. I found tho proportion of 
the circumference of tho body to its length vary between and 
tlio former being tho most common, not unusual, j*g^th very 
rare, and <^l^servod in one half grown specimen. 

54 
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The upper side is lighter, or darker, greyish, or olivaceous, brown, 
the basal half, or two-fifths of each scale being darker tlian the 
, rest ; the lower side is either greyish, or almost purely, wliite ; 
round the i^outh, the tip of tail and in front of the anus generally 
purely white, except in very young specimens, which are of a more 
uniform coloration throughout. 

In addition to the synonyms of this species, quoted by Giinther, 
Peters gives* Argijrophis tnincaius^ Gray, (from the Philippines) and 
Onychocephahis capenm Smith (li*om ?), and considers it probable 
that Typhhps accedens^ Jan, and T. pammecesoi Giinther also belong 
to it. As to the three first suggestions I cannot speak from experi- 
ence, but the last named species of which I have examined a few 
specimensf I am inclined to consider with Dr. Gunther provisionally 
as distinct from hraminus. 

The specimens which appear to me referable to T, pammeces arc 
all of a nearly uniform p£ile brown color, while in true braminm the 
lower side is always conspicuously paler than the upper ; the 
proj^ortions of circumference in pammeces I found to vary between 
■5*^ and 2*^, indicating a decidedly thinner snake than hraminus ; tho 
structure of tho hoadshields and the number of longitudinal rows 
(20) of scales is in both the same, as stated by Giinther. 

Typulops roKiiECTUs, n. sp. PI. xxv, figs. 1 — 4. 

Body very long, slender, of nearly equal thickness throughout, 
nock somewhat contracted, but tlic head is again slightly broader 
and depressed. Eostral broader above than in front, its widtii above 
being about one-third of that of tho head, the j^osterior margin is 
slightly narrowly rounded. Tho nostrils are placed rather in front 
than laterally. The nasal is divided from the froiito-nasal at the 
lower side, but in front towards the rostral both are united. The 
fronto-nasals extend posteriorly slightly beyond tho rostral, but 
do not meet each other. The nasal is in contact with tho first and 
second upper labial, the former being very small ; tho fronto-nasal 
touches only the 2nd labial. The prm-ocular and ocular are about 

* Mcmatsb. BcrliD Akarl., 1865, p. 262. 

t These arc nil in tho Indian Museum, except one which I obtained about 
two years ago near Calcutta. 
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equal in size, but eaoli is shorter than a fronto-nasal j the prse-ocular 
is in contact witli the 2iLd and 3rd, and the ocular in contact with 
the 3rd and 4th labials. The prse-frontal, frontal and supra-oculars 
are suboqual in size, the pariotals a trifle larger, and the inter- 
parietal a little smaller, followed by a slightly larger scale. The eye 
is very indistinct, situated below the anterior part of the suture 
between the supra-ocular and the ocular. The first upper labial is 
very small, and in young specimens hardly traceable, the second 
is distinct, the fourth considerably higher, but longer than the 
third, and both reach well upwards at the side of the head. All 
the shields of the head are finely punctate. 

Of eight specimens measured, of various sizes and ages, the cir- 
cumference was between -/i-tli and /^-tli of the lengtli of the body, 
the majority of the specimens being /jjth ; the tail equals about 
the head in length, it is slightly curved and terminates with 
a short, blunt point. There are 18 longitudinal rows of smooth 
shining scales round the body, in young as well as in full-grown 
specimens; the diameter is 2 5 or 3 inm. ; 406 (in young) to 
416, 428, 440 (in adults) transverse rows of scales round the body 
and 11-12 rows round the tail. 

The general colour is very like that of T. pammccos : above pale cho- 
colate or leaden brown, below paler, the two colours passing insensi- 
bly at the sides into each other ; head, above, and partially also the 
nock, whitish, in front and below imrely white ; in front of the anus 
and tlie entire tail bch^w wliito. In some dark coloured specimens 
there occasionally occur traces of small white blothes at the side of 
the body ; tlio median row of scales along the belly is also sometimes 
a little paler than the rest of the underside. All scales have their 
bases darker coloured than the remainder, but on the upper neck 
tho reverse apiH*;jj's toT>o the case, the base of each scale appear- « 
ing in reflected light whitish, while the terminal half is darker brown. 
The sutures between the head shields above are dotted with white. 

Tho usual length is between 6 and 7 inches. The longest 
specimen measured is 11 inch., tho circumference being only 
aVnd of tho length of tlio body. In this adult specimfli which 
is from Hiirdwar, tho head becomes remarkably small and is 
almost thinner than the neck ; but it has 18 longitudinal, and 440 
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ti*ansverse rows of sc'aLis, and the lioad shields are as described 
above ; the smaller basal portion of the scales, however, is almost 
throughout apparently the lighter one, it being blackish grey 
in reflected light, while the larger terminal part is brownish. 

I have obtained this species alive in tlio iioighbourliood of Calcutta, 
and collected it also at the foot of the Parisiidth hill, (in Wes- 
tern Bengal) ; one specimen was sent to mo by Mr. Maudoli 
from the base of the Kanguu valley below Darjiling, and a 
young specimen was obtained south of Agra. Most likely tlio 
species has as wide a distribution, as T. hraminns. In general 
form it very closely rosomblos G-iinthor’s 1\ pammeceSy but dilfers 
from it in the structure of the head shields and the number of 
scales round the bod}’ ; the latter are IS in number, as in 2\ mirus. 
from Ceylon, but the head shields are dilTorcnt, tho nasal being 
in tho latter separate from tho fronto-nasal, and tlujre being a 
sub-ocular present ; tho body i.s also thicker in proportion. 

PI. XXV, Fi^. 1. Oatliiio-of Uie body in nuturul size, figs. 2, 3, d, .side, upper 
;iiid lower views of liesid aiivl neck, eiilurgcnl. 

Typiilops A.np.vmaxkxsis, n. sp. PL xxv, ligs. ‘J-12. 

Body moderately sloiidor, lioad deprosSiMl, roundly obtuse in front, 
neck conspicuously sloridor ; circumferonco of body a little loss 
than Y^y-th of its length. Ttostral reaching far on to top of h('ad, 
rounded bcliiiid, .‘'ligJitly broader tlian one-third of its width. 
Froutals, supra-0(;ulars, intor-pariotals ajid parietal, regular, 
subequal iu size; nasal small, separated from the front o -nasals by 
a suture iu front and below j fronto-nasals not mrsding Ijcliiiid tho 
rostral ; two prio-ociilai’.s, one below the other, tlio lower much 
smaller than tlie u])pr;r ; oc ular imalerato with the eye indistinctly 
^visible through the sliield ; an elongated subocular present; 
four labials ; lirat smallest, elongate, in contac?^ with tho nasal, 
2nd much larger, narrowly tomdiing tho nasal, broadly tho fronto- 
nasal, and again somewhat narrowly tho lower pno-ocular, 3rd 
in contact with tile lower iJKO-ocular and the sub-ocular, 4th slightly 
smaller ^an the third, and only iiarrowdy toucliing tlio sub-ocular 
and more broadly the lower post-ocular. Lower rostral small, 
followed on either side by 5 suboqual lower labials. Tlioro are 
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18 lonp^itudinal rows of scales, about 390 transverse rows round 
the body and 17 round the tail; this is nearly three times the 
length of the head, very obtuse and torniiiiating with a minute point. 

General colour above sliiuing deep brownish black, the base of 
scales being somcwliat dull black, sides viiiac oous, paler on the 
lower side, wliitih is throughout checkered witli wliito ; mouth and 
the tail below, incdudiiig ihe tip, also mostly white. 

This species resembh's in general form and number of scales the 
Cojdonoso T. mints, bat differs from it bj^ having a lower prfc-ocular 

besides a distinct sub-ocular, and in the arrangoment of the labials ; 

♦ • 

the colour is also somewhat dillerout. 

Hah. Andaman islands. A single specimen lias boon examin- 
ed; it measures about Oj- inches of which the tail is i inch. 

TyniLors TirEouALDAxus, n. sp. PI. xxv, figs, o — 8. 

T.— ? Theobald, Cut. Kept. Mus. Asiat. Soc. Bengal, 18(33, p. *12. 

llody very long and comparatively blonder, of nearly uniform 
thickness througliout. 

The general struoturo and arrangoinoiit of the head-shields and of 
the labials agrees witlilhoseiii T. porreefus, but the rostral roaches 
very far back on the lop of tlio head, and is considerahly more 
than ono-tliird (miarly A) of its widlli, much contracted, however, 
below ; the first frontal is very sligluly larger than tlie second, and 
tlio inter-pariotal is very shorl, hut ah-nit etpial in width to tho 
preceding frontal. TJie head it noU’ is ratlier obtuse and somewhat 
dc2)re.ss('d ; tho Innid shiehls mo'^t jiiijiiiudv 2)uiictate ; eyes per- 
fectly indistinct. TJi(*re are *2*2 longitudinal rows ol scales louud 
the body; d8d iraiisv'erso rows ou llie trunk, and 2G on the tail, 
which is of con*^idorahle long’lh, torniiiiating in an obtuse point, 
not developed into a distinct siiiiio. Tiio circii iiCerouoe is ^^th tho 
length of tho body. 

Total length 1 4 iiiclios of which tlio tail is ^^.ith inch. The 
general colour is rather jiale greyish hrowii, slightly j^alor below, 
no jiarticular dark markings are seen on tho scales. 

Tlio Rpocios is readily distinguished Iroiu T, tcduicoJlis, .Peters, 
(Monatsl). Berlin Akad., 18(5 4, p 272), said to be from the Hima- 
layas, and also jiossessiiig 22 longitudinal rows of scales, by the 
groat length of its tail. 
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The single specimen is in all probability from India, but with- 
out any specihod locality ; it is in the old collection of the Asiat. 
Soc., now held in trust by the Indian Museum. 

Figs. 6| 6, 7j side, top and lower views of the head and neck, enlarged ; 
fig. 8, under view of the tail, natural size. 

Fa ^ n . Olioodontid^. 

SiMOTES niCATETCATUS, (I. R., p. 217). 

Not an uncommon sj^ocies in Pegu, Cacliar, Assam and in Lower 
Bengal extending northwards to tlio base of the Sikkim Ilima- 
l%a. The coloration is very variable, as noticed by Theobald in 
liis Catalogue of Burmese ILoxdiles (Linn, Soc. Journ. Zool. vol. x* 
Tlie brown longitudinal bands generally disappear in old age, par- 
ticularly in Burmese examples. Most of llio specimens, I saw, 
have 2 -b - (instead of 1+2) temporals,'*^ and tlio lower prm-ocular 
is sometimes almost obsolete. 

Familif Colubhid.e. 

Ablabes collaris, (I. E,, p, 228 ). 

• The loreal is sometimes minute, barely ^rd the size of the prso- 
ocular. F ull grown male specimens have the edges of tlio veutrals 
often purplish, similarly coloured to Trap, plati/cepH, 

Huh, Assam, and Northern Bengal, North West Provinces, and 
extending from Sikkim along the Himalayas westward to the Sutlej 
valley, and U2) to elevations of about 10000 feet. 

CoMrsosoMA radiatum, (I. E., p. 243). 

This characteristically Malayan sj)ecios is tolerably common at 
the base of the iSikkim hills and in the low valleys. 1 have 
obtained sjjocimeii.s 0.] feet in length from the ISikkim Terai. 
Several liad the two last ma.viilary toetli very little larger, and 
closer together, than tlio rest, but tiio median tooth were usually 
not, or scarcely, enlarged. 

CoMPSOSOMA IIoDGSONr, (I. E., p. 216). 

I liavo received this species from Kuinaon, through my friend 
Mr. Lawder. Last year (Journ. A. S. B., xxxix, pt. ii, p. 189), 
I recorded the occurrenco of tho s 2 )ocios from the neighbourhood of 

* Cumparo Andorsoii in Proc. Zoul. Soc., 1871, p. 170. 
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Simla, which gives it a geographical distribution extending over 
the Southern Himalayan slopes between Sikkim on the*east and 
the Sutlej on the west. 

Together with the above species I also received from Kumaon 
Bendrophis picta^ which is found up to 6000 feet on the southern 
slopes of the llymalayas in Sikkim, Kumaon and the Sutlej valley. 

Zamenis fasciolatus, (I. E., p. 254). 

Eather a fierce snake when molested. It is rare in houses about 
Calcutta, and feeds on frogs and worms. Full grown individuals 
(about 3 foot in length) are almost uniform; with the cross 
bands indistinct. Young specimens have a brighter coloration. 
One measuring 13 J inches (of which tail is 3"') had 21 scales on 
neck, 22 round tlie middle of the body ; ventrals 200 ; sub-caudals 
32 ; two prm-oculars, the lower very small ; two post- oculars ; 2+3 
tcmi)orals. Giinther’s figure is on these points at variance with his 
description. 

General colour during life olive green above, iiostorior part of 
head variegated with dark brown, with some whitish spots on tlie 
occii)itals. Body with numerous transverse white streaks, each 
about one scale wide, edged posteriorly with dark brown. At the 
sides the streaks often branch off and form indistinct reticulations. 
Before reaching half the length of the body all the white streaks be- 
come dull, and are gradually replaced by narrow pale green or 
brownish dots. Tail uniform olive above. The two last rows of 
scales at each side are greenish white, in the penultimate row most 
of the scales have a pale brown spot, and in the last all have 
it ; upper prm-ocular, the two post-oculars mostly, chin wholly, 
white ; rest of lower side uniform greenish white, 

TnoriDONOxus quixcunctiatus (I. E., p. 260), var. PI. xxvi, fig. 1. 

This is one of the most variable and at the same time most 
widely distributed of Indian snakes. It is a true water snake 
with "well developed valvules in the nostrils, which are somewhat 
laterally situated, and more upwardly turned than in other Iropi^ 
donoti ; it is often found inhabiting holes in the banks of rivers 
and tanks. Wore it not for the very great similarity in general 
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structure with other more terrestrial species of Tropidonoti, it 
could frcttn a separate genus. 

In addition to the numerous varieties recorded by Gunther, 
(1. cit.), Theobald (Linn. Soc. Journ. ZooL, vol. x), Blanford and 
myself (J. A. S. B., vol. xxxix, pp. 190 and 371), I have to notice a 
peculiar form found by Dr. Day at Itiu'ki in tlie N. W. Provincos. 

This specimen (see pi. xxvi, figs. 1 and 1/?) has the usual narrowly 
triangular shape of tlie anterior frontals, but tlio posterior front als 
are united into one large shield; 19 rows of scales, the median 
keeled, tho laterals almost smooth; 113 vojitrals ; 94 sub-caudals. 
The colour is olive above, on tho anterior half of the body tho skin 
between the scales is reticulated with black : G alternating, some- 
what irregular, longitudinal series of small dull whitish spots, be- 
coming less distinct towards tho tail; below, uniform whitish wdth 
some traces of black at tho outer lateral edges of tho ventrals; tho 
tw'O oblique black streaks below* tho eye are scarcely indicated. 

This mode of coloration is veiy .commonly uu4 witli in young 
specimens of tliis species, particularl 3 ' in those ocicnrrijig along tlio 
base of the Himalayas and in the Assam and Khasi hills, but in old 
specimens the olive hecomes darker, gradually turning to brown or 
almost black, the w'hiti>h spots become bright 3 *ell(>w, and are often 
dissolved into reticulations, and tlic skin botw'ceii tho scales, espe- 
cially at the sides, is b) ight vermilion, the latter colour appearing 
to be rather seasonal than sexual. 

TROPn:)oxoTUs bellulus, n. sp. PI. xxvi fig. 2. 

Habit slender, body a little compressed ; head not very distinct 
from neck ; eyo rather large ; anterior frontals modoralolj' truneato 
in front, smaller, but slightly longer than tho posterior ; occi2)ital 
5-sided, sides concave, longer than the front edge, 2 )ostorior mar- 
gins shortest forming a right angle, its length somewhat moro 
than the two frontals together, and about equal to tlio suporci- 
liaries which are somewdiat broader posteriorly than anteriorly ; 
occipitals very largo, obtusely angular behind ; two largo nasals ; 
one square loreal ; one narrow 2 )ra)-ocular, reaching to tho top of head, 
but not meeting tho veiiical ; three post-oculars ; 9 upper labials, 
4th, 5th and Gth entering the orbit ; temporals 1+2, there being 
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two large shields boliind each other along each side of the occipi* 
tals; 19 rows of sharply keeled, rather narrow scales; 140 ven- 
trals, 63 sub*caudals. 

There are 20 or 22 maxillary teeth, the last barely longer than 
the preceding, and all appear to form a continuous series ; but the 
specimen is young and the maxilla not very well preserved. It is, 
(in Tropidonoti at least), very often the case, that young specimens 
have a considerably larger number of maxillary teeth than old ones. 

Colour, above, olive brown, with two longitudinal series of black 
dots along the back, sides of nock with transverse yellowish bars, 
the skin next to the bars being intensely black, the bars themselves 
becoming gradually indistinct, and passing towards the middle of the 
body into indistinct spots and reticulations ; each occipit.al near the 
suture with a yellow spot, edged with black, and there is also a similar 
yellow spot on the shield wedged in between the angular termina- 
tions of the occipitals. All throe spots very probably disappear with 
age, as they also do in other allied species. Prno- and post-oculars 
mostly bright yellow, upper labials greenish yellow, each with its 
hinder edge black, the same is the case with the lower labials, and 
all the ventrals and sub-caudals have their edges deep black ,* chin 
white ; general color below greenish or dull white. 

This description is taken from a ratlier young spooimon, mea- 
suring only 16^ inches, of wdiich the tail is 5 inch, but it 
appears to be distinct from any of flic known Iiido-Malayan s];)ccics. 
TIio g('noriil coloration and several points in the structure of the 
.slii(dds of the head closely resemble T. triangidlgeruSy (Reinw.), but, 
taking Sclilogers figure of lids species as a guide, the present form 
dillers by tlie much more elongated sliapo of the vertical, larger occi- 
pitals, only one anterior temporal, generally smaller and narrower 
scales, and by the yellow and black bars at the side of the body being 
differently shaped. The form of the vertical of hellulus agrees with 
that of T. qiiincuncticituB but the frontals are comparatively larger 
and loss pointed in front, and there arc 3 labials below tho orbit 
although there are three well developed post-oculars present. In 
other respects, particularly in the black edged ventrals, the species 
very closely agrees with the variety described by Daudin, Schlegei 
and Cantor as T. mihratus. 
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The only 8i>eeimen was collected by Mr. S. Kurz in the hills 
between Prome and Tonghoo, in N. Western Pegu. 

Tbopidonotus HniAULYANUs, (I. E., p. 268). 

The shields of the head are somewhat variable in this species. 
The normal number of upper labials is 8 ; but sometimes there are 
9 present on one or on both sides, the 2nd and 3rd labials being 
replaced by 3 smallers ones. The .temporals are 1 4* 2 or 2 4* 2 
or 2 + 3, the two latter variations are common in young specimens. 
In the live snake, the collar is bright orange yellow, the reticu- 
lations between the scales on the anterior half of the body are 
yellow, posteriorly passing into dull,, white. The lateral pale spots on 
the upper side are sometimes replaced by transverse narrow white 
streaks. 

The species is not common in Sikkim, and mostly confined to the 
lower valleys, rarely going up to or above 5000 feet. 

TuoprooNOXUS junceus, (I. K., p. 268). 

This species occurs in Sikldm mostly in the warmer valleys, at 
about 3000 feet elevation; rarely near Darjiling at nearly 6000 
feet ; Mr. Blanford found it in the Tista valley at Thamlung, at about 
5000 feet. Mr. Kurz collected some specimens in the Pegu Yomah, 
between Prome and Tonghoo. 

The species rarely attains a larger size than 30 inches. Tho 
general coloration is as described by Gunther, but the lower side is 
during life distinctly yellowish; the lateral black dots on the 
ventrals are sometimes partially, sometimes altogether, absent, and 
male specimens often have a red band running at each side of the 
body along the edges of the ventrals, similar to that seen in Trop, 
platyceps, 

Tbopidonotus subminiatus (I. E., p. 265). PL xxvi, fig. 3. 

A common species in Pegu, Assam and Sikkim and, although 
chiefiy inhabiting hilly country, it is rarely found above 3000 or 
4000 feet, but mostly at lower elevations in the warm valleys. 
Sikkim specimens perfectly agree in their bright coloration with 
those from Pegu, described by Theobald in vol. x of Idnu. Soc. Jour., 
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Zoology. The head is greenish olive, the collar brownish green or 
black, margined posteriorly with more or less bright orange yellow, 
most conspicuous at the sides ; on neck not only the interstitial skin 
but also the scales are in males strongly tinged with bright 
vermilion. Body brownish or greyish olive, anteriorly, or entirely > 
reticulated with black and yellow ; tail uniform olive green. 

The usual size is 2 or 2 J feet, it rarely grows above 3 feet, and 
specimens of this size lose very much of their former bright coloration . 
A very largo specimen was sent to me from the Bangnu valley be- 
low Darjiling ; it measured 44 inches, of which the tail is 11 inches. 
This si)ocimon is above uniform brownish green, neck behind the 
head yellowish green, followed by a large vermilion patch. There 
are at the sides only traces of yellow reticulation, this colour 
turning to w'hito in spirits ; anterior ocular whitish, lower portions 
of upper labials pale; below uniform dull white, sides of all 
vcntrals and sub-caudals tinged green, like the upper body, but 
without any black dots. The black spot below the eye, so conspicu- 
ous in younger specimens, is entirely absent. This same specimen 
(comp. pi. xxvi, fig. 3,) dilTers somewhat in structure also from 
others. There are 1 9 rows of keeled scales, the outermost at the 
sides much enlarged and smooth; vent. 159; sub-caudals 81 ; 
vortical pentagonal, with a broad front edge, its length about 
equal to one of the sides which are slightly concave and con- 
verging posteriorly ; each supra-orbital smaller than the vertical, 
and barely longer ; each occipital larger tliaii vertical, posteriorly 
angular ; 3 post-oculars (rarely 4, on one oi* on both sides), 9 upper 
labials, 4th, 5th and 6th entering the orbit, the 7th, and 8th larg- 
est ; temporals 2 -(- 3, the two anterior are in contact with the two 
lower post-oculars, and the lower is much larger than the upper. 
The three posterior temporals are arranged in an oblique line 
extending from the occipital to the 9th labial. Lower labials 10, 
the two first appear to bo a divided shield, and 9 seems to be 
the normal number. The last throe lower labials rapidly decrease 
in size, and below them is a single lai-ge shield, occupying a 
similar position to that in Schlegol’s figure of irianguligerm. 

* ^'his is tlio usual uumbur iu Sikkim aud Burmese spocimeus, 8 labials are 
rather rare. 
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The dentition varies with ago. Young specimens generally have 
22 maxillary teeth, the last two large and widely separated from 
the rest. In full grown individuals, the number is reduced to 14,* 
of which the two last are very lai'ge, and enclosed in a separate 
pouch. 

Tropidonotus MAcnops, Blyth. 

Joarn. Asiat. Soc. Bengal, 1855, vol. zxiii, p. 29G, and Giinthor, I. 2G3. 

Syn. Trop. macrophthalmus, Gunther, 1858, (1. B., p. 2G2, pi. xxii, fig. C). 

? Trap. SihJcimcnsis, Anderson, Jonrn. A. S. B., 1871, vol. xl, p. 17. 

Although the description of the coloration of Blythes macrops 
perfectly coincides with tliat of viacrophthahnus^ as described and 
figured by Dr, Gunther, there are in Blytli’s original de8crii)tion of 
macrops two curious mistakes which naturally iDrovented Qiintlior 
from* identifying his snake with that of Blyth, and which could 
not have been detected without the examination of the original 
specimens of T, macrops, 

Blyth says (loc. cit. p. 297) — Soventeon ranges of scales : scutso 
164 — 6 ; scutellm 130 — 4G pairs;*’ and again further on ‘‘scutellm 
124 pairs only.” 1 have examined the tyi)e specimens, and I find 
in the specimen quoted by Blyth as being 31 indies long, of wliich 
the tail is 6} indies, that there are 19 rows of scales on the 
anterior part of the body, but only 1 7 rows behind the middle ; 
there are 168 ventrals, or, if wo exclude two single shields 
following the chin-shields and properly situated under the liead, 
there are 166, as quoted by Blyth; and there are 74 J pairs of 
sub-caudals, or if wo exclude ono smaller shield immediately 
following the anus and the single ono occupying the tip of the 
tail, there are 73 pairs, which number doubled gives “ scutelloo 
146,” as stated by Blyth, the addition in this instance 

being also a lapsus calami. What size would the shields of 146 pairs 
of sub-caudals be in a tail of which the length is only 61 inches ? An 
exactly similar mistake is repeated in tlio case of the other typical 
specimen of 25 inches, of which the tail is S J inches ; it has 167 
ventrals (including three situated below the head which Blyth had 

* I never met a specimon with only 12 teeth, but Giinthor records that 
number. 
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evidently not counted), and 74 pairs of sub-caudals. The third 
more uniformly coloured specimen has 170 ventrals, and 75 pairs of 
Bub-caudals. All si^ecimens have traces of dark spots on the ventrals. 

Thus the identity of macrops and macrophthalmus, both of which 
came from the vicinity of Daijiling, cannot be questioned. But 
I very much doubt that even T, Sikkimensis, lately described by 
Dr. Anderson from the same locality, is anything but a rather 
uniformly coloured variety of macrops. General form, dilatable 
neck, large eye, structure of shields on the head and scales on the 
body are to all aiipearance perfectly identical. The only difference 
I can trace between macrops and the few specimens referable to 
T, Sikkimensis is, that in the latter llie vertical is a little longer, 
but this is not the case to any such extent as would not be found 
repeated in other varieties of one and the same species. 

In the two ‘ specimens, described "by Anderson as T, 'Sikki- 
wemiSy the scales are somewhat feebly keeled, but this is most 
likely a sexual difference. I have obtained a male specimen from 
the liangnu valhiy below Darjiling, and in this the scales axe -very 
distinctly keeled, (precisely as in macrops). It has, like the type, 
19 rows of scales, posterior to the middle 17, and towards tho anus 
only 15 (like macrops), Tlie anterior firontals are slightly less than, 
or equal to, one half of tho posterior frontals, which is alscW;he case 
in the two types of Sikkimensis, Vertical 5 -sided, the lateral sides 
about equal to, or shorter than, the front margin, but not longer ; 
the posterior sides are shortest and form a right angle. The supra- 
ciliaries are slightly longer than tho vertical ; the occipitals are 
obliquely ti’uncate behind, meeting at tho suture with an inwardly 
bent angle. Temporals 2 + 3. Anterior chin-shields in contact 
with 4 or 5 lower labials. All these variations of structure are 
perfectly the same, as may be seen in specimens of macrops. 

As regards general coloration, my specimen agrees with macrops 
(typical) in being brown above, while both those* described by Dr. 
Anderson are pale olive ; front neck tinged with green, but with- 
out a distinct collar ; body reticulated with black and yellow, tho 
black having an inclination to form laterally irregular blotches. 

p But fresher specimens wliich he subsequently received are also distinctly 
brownish. 
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Below, anterior half bright yellow, gradually passing into dull 
greenish white on the posterior half ; most of the ventrals with two 
large quadrangular, sometimes confluent, blackish spots, these spots 
become less distinct on the posterior belly, and disappear on the 
tail. The bent up portion of all the ventrals is dusky brown ; 
tail below most minutely freckled with dark. 

I have compared several specimens of typical macrops with four 
specimens referable to Sikkimensis^ but I confess I cannot persuade 
myself to believe that they belong to two distinct species. It is true, 
none of the four specimens of the latter have a dorsal series of distinct 
I>ale spots and a very distinct collar, while seven specimens of typical 
fnacropg, which I examined, have the dorsal series of pale yellowish 
spots distinct, but Giinther says of his macrophthalmus ‘‘ uniform or 
with a dorsal series of reddish brown spots.” This statement almost 
removes the last doubt one could have about the identic of the 
two forms. Both have 20-25 closely sot maxillary teeth, the two last 
stronger but scarcely separated by an interspace from the others. 

I also received through Mr. Kurz a specimen of macvops from 
the Pegu hills between Prome and Tonghoo. 

TllOriDONOTUS PLTJMBICOLOR, (I. E., p. 272). 

This ipecies extends from Ceylon all through South India, Cen- 
tral India, Qualior and northwuirds towards Amballa. Dr. Waageii 
lately obtained through a coIlo<;tor a specimen from as far cast as 
Sahibgunj, on the west side of the Ganges, and this locab'ty may bo 
regarded as the present known eastern limit of the distributional 
province of the species ; it lies almost on the boundary between the 
Indian and the Malayan fauna. 

The collar is in young specimens briglit yellow or orange, chang- 
ing to white in spirits. It disappears in some specimens sooner 
than in others, occasionally long before they are full grown. 

JPam, PsAMMOPniDTE. 

PsAMMOPIETS CONDAirUKXrS, (I. E., p. 291). 

A specimen collected by Dr. Day at Hurdwar agrees in colora- 
tion witli those* described from Simla, in J. A. S. B., vol. xxxix, 

* Dr. Aiulci'Hoii lifis bcoQ so kiud as to ro-dcscribu these specimens in Proc* 
Zool. rfoe., for 1871, p. 182. 
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p. 96, but the bead is uniform greenish brown. The two light 
dorsal bands, noted in the Simla specimens, become, however, 
apparent on the neck, uniting again on the posterior :|t of the 
body into a single broad, pale yellowish brown band, which disap- 
pears at the root of the tail, the latter being uniform olive brown 
above. 

Dr. Gunther has described from Sind Ptf. Leithiiy a very closely 
allied species having the median light dorsal band single along the 
wliole body. I do not think it improbable that this form may 
be shewn to be only a variety of Ps. condanurtis, (comp. Proo. ZooL 
Soc., London, for 1869, p. 505), for the few differences in the 
sti'ucture of the head shields and scales appear to be such as are 
often liable to variation. 

Fam. DiPSADiDiE. 

if 

Dtpsas Forsteni, (I. E., p. 309). 

This SoT^h Indian form has also been found in the Bundle- 
cund, and I have^ceivod it from Birbhiim, and from the base of the 
Sikkim hills at Pankabaree. A specimen from the latter locality 
measures 58 inches ; it has 25 scales on neck and 23 round the 
middle of the body ; temporals 2 + 3, two only being in contact 
with the post-oculars, vontrals 268, sub-caudals 130. Q^eneral 
colour above brownish olive, two blackish ovate spots on neck be- 
hind the occiput, followed by somewhat irregular transverse black 
bands with their angles directed forwards, becoming less distinct 
after the first third of the length of the body, and at the side 
repl J!ed by dark reticulations ; a blackish streak from each eye to 
the angle of the mouth, but no streak along the occiput, as usually 
present in South Indian specimens ; below olive grey, lighter on 
the chin, and further on with a row of white spots on each side, 
3 or 4 ventral shields distant. 

The specimen had been killed near a house after having a short 
time previously feasted upon a young chicken. 

Dipsas hexagonotus, Blyth. 

Dr. Anderson has traced the adult of this species, the young of 
which I described and figured in J. A. S. B., vol. xxxix, p. 198, 
pi. xi, fig. 4, (Comp. Proc. Zool. S., Lend., for 187i, p, 185). 
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1 hayo received numerous adult specimens from the liangnu and 
Tista valleys in Sikkim and from near Pankabaree. They aro all 
uniform reddish brown above, with tho skin between the scales 
more or less blackish ; yellowish, or partially pinkish, white below. 
The young snake is marked with numerous narrow transverse 
dark bands, which disappear with age. , 

In structure tho adult snake does not differ essentially from tho 
young, except that the snout sometimes becomes a little produced, 
and tho size of the anterior frontals is fully, or ■ somewhat more 
than, one half of tho posterior, the verticjol is somewhat broader 
anteriorly than posteriorly. The temporals vary much in size and 
number, some specimens having only one short temporal in contact 
with the iiost-oculars, followed by two longer ones ; but generally 
there aro 2+2+3 or 2+3+3 temporals. Tho largo size of the oyo 
and the low labials below tlie eyo aro, besides tho coloration, 
among the most prominent characters of this species. The prm-anal 
shield is occasionally bifid in young, but in adu^ ap|ioars to bo 
always entire. 

Thoro are only 6 or 7 maxillary teeth, tho posterior tho largest, 
but there are besides generally 5 or 6 intermodiato tooth present 
wliich are not permanently fixed to tho jaw, being apparently kept 
ready to fill up vacancies, if any of the other teeth bo broken off. 
Palatine teeth are 10-12, tlie 1st to 3rd or 4th gradually increase in 
size, tho 3rd or 4th being the largest, tho following 0 — 8 teeth aro 
small and separated from tli^ third by a more or less wide intorspaco. 
In tho mandible there aro 12 to 14 teeth, the anterior som^hat 
larger than the posterior. 

I cannot agree with Dr, Anderson’s suggestion (loc. eit., p. 180) 
that Blyth’s 2>. muWfasciata is identical with tho present spoedes, 
the former having boon re-described and figured by me in Jour. 
Asiat. Soc., IBeng., vol. xxxix, p. 199, pi. xi, fig. 6. I have 
again examined Blyth’s typical specimen of mulfi/aseiafa, and find 
it to agree perfectly with my former account. A cursory inspection 
of my figure will shew, that the eye of multifaseiata is very much 
smaller, that consequently the upper labials are more developed, 
tho pras-ocular is also much smaller and narrower, tlio snout 
slightly less ahifuptly contracted, tho vortobral series of scales 
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less enlarged and more elongated. The transverse dark bands in 
the young are narrow, but distinct and directed forwards on the 
back ; in the adult the bands are dissolved into spots, more or less 
distinctly arranged quincunoially ; there is always a dark band 
present from the eye to tlio angle of the mouth ; the lower side is 
checkered and more or loss spotted with brown. 

B, hexagonotus^ as compared with the above, has the eye much 
larger, the prm-ocular well dcvolojied, the whole head is com- 
paratively stouter and more bulging, the vertebral series of 
scal(?s larger and more distinctly hexagonal. The general colour 
of the body is ferruginous brown, instead of fulvous brown, the 
dark bands in the young are moderately broad, and cross the 
back in an almost straight course, and the belly has only occa- 
sionally slight traces of darkish spots *, but all the spots and bands 
above and below disappear witJi age. 

I do not think that the specific distinction of these two forms 
can bo questioned. The former resembles in coloration D, Forsteni, 
and belongs to the fauna of India prox)cr, the latter belongs to the 
Type of B, hulalina, or boojis, and characterises the Malay fauna. 

DirsAs nuBALTXA (T. H., p. 311). 

A specimen measuring 42 inches, obtained in the Eangnu valley 
below Darjiling, agrees in all essential characters with Giinther’s 
description of the above species; it has 250 vent., and 124 sub- 
caudals. Tho head is not so stout, and the neck decidedly more 
sleriiier than indicated in Giinther’s figure, but this could not be 
regarded as a specific distinction ; there are 3 3 temporals on 

both sides of tho head, all three anterior ones being in contact with 
the two post-oculars. Colour above bluish green, below yellowish 
white, gradually assuming a greenish tinge posteriorly ; the lower 
light colour is separated from tho upper by a faint whitish line, 
which runs on each side along the ventral shields, some distance 
from their terminations ; on the tail the pale line becomes obsolete. 
Inside mouth, the interstitial skin on the head and neck is black, 
but very faintly so on tlie rest of the body. 

Blythes D. nigromarginata from Assam is clearly identical with 
huhalinay the apical grooves are so faint, as to be hardly traceable, 

56 



442 


r. Stoliczka — On Indian and Burmese Ophidians. fNo. 4, 


l)Ut they are present* in the typo speoimen. The interstitial skin 
is distinctly black on the liead and nock, Imt loss so on the rest of 
tho body, tlie nock is slender, as in tlio Sikkim specimen previous- 
ly noticed. 

Tho latter has only eight permanoidly fixed tootli in each maxil- 
lary, tliero are, liowcvor, seven others interposed between tJioiii, 
liardl}' difibring in size, but not fixed to tlio jaw ; 14 palatine and 
about an equal number of mandibular teeth, tlio anterior 3 or 4 
of these are considerably larger than tho rest. 

Adult spet iinens of hexagonotu^ ehiolly differ from tho present 
-species by ih<nr shorter lioad, generally somewhat longer occipitals, 
less high upper labials, and by tlieir ferruginous cohjration. 

DiI'SAS TRIOOaVATA, (I. Ih, p. 012). 

I have examined some specimens of tliis (joniinon species from 
Soutli and East of Agra, and they had the wliito, dark edged, bauds 
quite isolated from each other in crossing the back, and not connected 
by a 7‘igzag line along the median line as is more usually tho case. 

Fam . Lycodoxti I ).!•:. 

LyCODOX JAllA. 
jara, T. It., p. 321. 

Dr. Giinlher made this spcMjies tho typo of his new genus 
forhjtuon. The principal di tl’ercmcos given between tlie clniraetoris- 
tics of Lj/codvn and Leptorhpfaon are, tliat in the former the body is 
‘^.slightly compressed,’’ and the no.strils between two shields,” 
while in the latter tlio body is said to bo “not compn^ssod,” and 
tlie nostril in “ one nasal shield.” 

I have examined several spocimon.sof tho present species ; some 
taken alive near Calcutta, otliors from tho base of the Sikkim Hima- 
layas and from Pegu, and I find that in L. Jara^ tho body is quite as 
much, or rather quite as little compressed, as, for instance, in Lifcudon 
aulicus. One spooimon has a distinct suture above tho nostril, divid- 
ing the shield into two parts, and below the nostril there is a groove 
indicating a suture. Two other s^iocimons have clearly two nasal 
shields, as perfectly distinguishable as they are also in L, anheus. 

* Not absent, as I stated in J. A. S H., vol. xxxix, ji. 190. 
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Tlie scales are in both the species referred to apparently smooth, 
but under the lens a very fine striation, or ratlior sulcation, is per- 
(joptible in both. The habits and general characters of both are also 
exactly the same. 

I do not consider it, under these circumstances, necessary to 
separate the present species gencricalhj from Lycodon. 

To the description of the species I may add, that each scale has 
a very minute sub-apical impressed dot/^ Tlio occipitals are as 
a rule obtusely angidar posteriorly. The preo-ocular is sometimes 
v(3ry small, or it reaches the top of head, and is in contact with 
the anterior frontals. The 9th upx)cr labial is longer than high. 
One or two temporals are in contact with the post-oculars. 

Fam^ IIoMxVLOPsiDii!:. 
nvrsuaifXA exiiyduis (I. R., p. 281). 

Specimens, i<Ieiitical in coloration with those noted by Theobald 
from I’ogu (Linn. Soc. Zool., vol. x), also occur in Lower Bengal. 
Gunther says: scales constantly in 21 series.’^ I have obtained 
fro]n tlio 8uudarbunds, below Port Canning, one specimen, which 
has 23 rows of scales ; but it does not diU'er in any other point of 
structure or coloration from other tyx>ical spccdmeiis. The lateral 
pale bauds aro geiiorally in Bengal sx)ecimens distinct, but the 
lu'cnvii bauds along the back are less so ; tlio central dark line 
along the belly is often nearly continuous, exce^jt on the throat 
where it is dissolved into sx)ots. 

CnOTALlDyE. 

TnniEUESURxrs Andeksoxi, Thoob. 

AihJcrsonb and oht^cimis, Theobald, Cat. Kept. Asiat. Soc. Museum, 
pp. 75 and 76. 

In my paper on Malayan Eoi)tiles, &c. (Journ. Asiat. S. B., 
vol. xxxix, p. 216), I stated that the two specimens described by 
Theobald undor different names belong to one si)eeies only. The 
locality of those two sx)ecimen8 was unknowm, though there could 
liavo boon little doubt, but that the snakes were Indian. I have 
* I have not observed an ' apical groove.’ 
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recently received a tliird specimen of this species from the Anda- 
mans, whence most probably the two type specimens referred to 
were received. 

The characters of the species may be put as follows : 

Head very distinct from neck, broad and flat above, a pair of 
siipra-rostals, separated by an azyp^os shield, about equal iu size 
to one of the former ; supraciliarios narrow, long ; scales of the 
head small, slightly carinate on the posterior part : there are from 
10-12 of them iu an irregular line between the supraciliaries ; scales 
of body iu 25 long, rows, small, imbricato and sharply keeled 
tliroughout; 2nd labial forms the front of tlio pit, but some- 
times the upper portion is partially or entirely dotacliod ; 11 or 12 
upper labials ; two rows of scales between labials and orbit ; oye 
rather large. Tlie two’ type specimens uliicli are nearly full 
grown, have each 182 vontrals, 50, the other 7l sub-caudals ; 
anal entire, strongly projecting. The third specimen which mea- 
sures only 11 inches, has 181 vontrals and 57 sub-caudals. 

The general colour of the snake is dark brown ; when young it has 
numerous grceiii':)h transverse bands on the body, each about 2 scales 
wide, and about 3 or 4 scales apart from each other ; the sides of the 
head and the lower side of the body ar ; irregularly marbled and 
•spotted with greenish white. In the more adult stage', the light 
bands become interrupted on the back which is nearly uniform 
brown, like the head, but the greenish colour is preserved in more 
or less numerous and irregular at the sides. 

Dr. Anderson in his notes on Indian lioptiles, x>iiblished in 
the Proceedings of the Zool. Soc, of London for 1871, Pd l, 
says that Trim, Andersoni is identical with Trim. monticoUi. 
Few species could be more distinct from each other than these. 
T. Andersoni is a much slenderer snake, has comparatively 
smaller and more sharjily keeled scales in 25 rows, narrow super- 
ciliaries with 10 or more scales between tliem on the upx)or side of 
the head, 11-12 u^iper labials, those after the third becoming rai)idly 
smaller and superseded by scales which are not larger, but generally 
somewhat smaller than the labials ; all three known sx)ecimons have 
on az) gos shield, above 180 vontrals and a large eye. The colour is 
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brown without any large darker spots,* but sometimes in adults 
with greenish white spots at the side of the body. 

T, monticola^ on the contrary, has 21 or 23 (rarely 25 rows 
according to Anderson) of comparatively much larger and not 
so sharply keeled scales, 8-9 upper labials, those following the 
third gradually decreasing in size and superseded by rather large 
scales ; superciliaries rather short and comparatively broad, with 
6 or 7 scales in an irregular row between them, generally no azygos 
shield is present; I never saw the ventrals exceed 160, the eye is 
Binall. The body above has always spots darker than is the general 
brown colour and the reticulation at the sides. This species occurs 
in the Central and Eastern Himalayas ranging from about 2000 
up to about 8000 feet ; it is also found in the lOiasi hills, and ac- 
cording to Dr. Anderson in Uiipcr Burma. A closely allied species 
T. cohvictiis, was described by me from Penang (J. A. S. B., vol. 
xxxix, I). 221). 

If 2\ Anders'oniho identical w’ith any other known species, it can 
only bo with 2\ of Blyth, which I have described and 

ligurud in J. A. S. B., xxxix, p. 218, pi. xii, fig. 2. There is voiy 
lillle diirerenco in struclure between the two, but the head is not 
quite so high, and the labials fewer in 2\ Andersoni^ the 
chief difference lying in the coloration ; should this, however, prove 
to vary from dark brown, variegated with greenish white, to 
almost uniform porphyraceous grey, the two species might be shewn 
to roj)rosont more varieties. 

* I am afc a loss to know how tho coloration of monllcola and Andersoni 
can be called “ ideiiLioal in every respect.” 
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Note on the coeeection of the Oalott'ita Stantued Baromei’ek 

TO THE KeW and GuEENWliTI StANDAEDS — llj 11. P. BLANFOJtD. 

[Received 4th September, 1871.] 

One of tlio greatest drawbiu'ks to tlio valiio of tlio kfoteorological 
observations tliat bare liitlierto been recorded in India, and ono 
'iN^hidi lias gone far to render tlio largo innjority of them worthless 
for advancing our knowledge of the IMetooroJogy of the country, 
has arisen from the neglect of ohservi'rs and those cliarged with 
tho collection of su( li data, to ensiirn the ri iluction of thdr ohser- 
vatioiis to ono cojiinioii standard. AVitliout this, it is obvious that 
thei’ cannot ho treated coni 2 >aratively, and any dodiicHons that may 
be attempted IVom a eoniparison of ri'gisters must ahv ays lio open to 
the suspicion that tlio variations th(‘y may show arc not real, hut 
duo to iiistriinieutal and perhaps other errors. This is especially 
tho case with registers of atmospherie pre>sui*e. As I Jiavo more 
than oneo pointed out, tho variations of tliis imjiortant ehunent 
are so small in India, that the pc'rsistent haroiiu'trle gradii'ut 
of a monsoon, existing at any moment hetween t^\o stations live 
hundred miles ajiart, may ho entirely conceahsl or oven reversed in 
appearance hy the uncorrocted errurs of tho instnimonts in use. 
It follows that one of tlio first dulies of any ullicor who maj' havo 
to supervise the working of a system of ineti^ondogical n^gistration, 
is to ensure that the barometers are carf-tully comjiared with some 
well known local staiid.'ird, before thej’ are used for IIuj jaiiiioso of 
registration; and that tho tMunpari-^on ho repeated from time to 
time, in ord( r to delec t and eliminate errors, whii li may arise from 
accidoiital disturbance or progressive deterioratieii. 

In Bengal, and to some extent in llie N. AV. Provinces and 
Central India, the barometer by Newman, No. SI, at tbo »Surv(\yor 
General’s 01lh;e in Calcutta, lias bc(!ii adopted as the standard to 
wliich the local observations are corri'cted. But avIicIImu’ tliero 
is any constant difiereuco Ixdween tbi.s inslrinmmt and tin* stand- 
ards in use elsewliere, has lut]i(u*to liceii a matter of conjeeturo. At 
the present day, most good iiislnimeiits s('iit out from England 
hav(j been c.ompared with tho ivew Standard barometer eonsiruelod 
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by Professor Ibilfoiir Stewart, and in Ceylon, for instance, at 
the observatories established two years ago bj^ Captain 
baroiuotric registers are eorreetod to the readings of the Kow 
Standard. 

The roeoipt, some months ago, ofanumhor of very exeellent staii- 
diivd baroiuetors by Gaselhi, which had betni compared at tho 
India Store JJepartment with a Standard, the error of which to 
those of Kew and G-reonwich had l)oon pi^^vio!l'^l)^ ascertained, has 
afforded ino an opperttmity of aseortaining iin]:r(iclly tlie ditferonce 
of tho Calcutta standard from these latter instrmneiits, and thus 
obtaining a correction wdiich will render tho haroiuotrie registers 
of Northern India more rigorously compfirable than heretofore 
with those of Ceylon and olher places. Tlie comparison, as will bo 
seen, is very indirect, but it has I tliiiik been snilieiciitly extensive 
to prevent any appreciable error arising from the cause, always 
assuming that the India Store Dopartmont Standard is accurate- 
ly corrected to tli(jse of Kew and Greenwich. 

Tlie iustrumonts wliicli have afforded tho moans of this compari- 
son are of tlie form figured in Messrs. Caseila’s calalogues, with 
tubes of about 0*3 inch internal diameter. Eight of tJiein have 
})oen compared by myself Avitli Newman’s Standard, No. 1)4. They 
were coinp.'irod one at a time, ])hu'ed side hy side with tho latter 
instrument, and each was road simulLaueously with tho Newman, 
nine (in two cases ten) times during the diurnal period of rising, 
and an c(j[ual number of times during tliat of falling pressure, 
Py tliis moans the eorroctiou for capillarity, always uniro or loss 
uncertain, is eliminated. The readings of each instrumoiit have 
boon reduced for temporaturo by tlioso of its own attached thermo- 
meter, so that tho corrections ohiained include those, if any, of tho 
thermometers. Tho total inimher of comparative readings is 14G, 
Tlio results of this comparison aro given in tho following table. 

The error of Newman’s baroiuotor, No. 1)4, witli the .standard at 
tho Surveyor General’s Oflice has been ascertained as follows. Tho 
former instrument was compared by Pabu Goiunath 8en before 
I received it three years ago, and tho moan error of 18 reduced 
readings then determined to bo — .0215. A series of levels, from 
the ground floor of my house to that of the observatory, showed 
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the difference of level of the cisterns to bo 0 2 foot, iny barometer 
being the lower. This represents a barometric difference of 
+ 0*0002 which must bo deducted from the readings of my own 
standard in its present situation. Of the 110 comparative readings, 
73 were made at even hours, simultaneously with the readings of the 
Surveyor General’s Standard, and those give a moan diilbreuco of 
No. 91 = No. 84 ( — .0219). The readings wero made at intervals 
between January 7th and Aiigiist 23rd, llio barometric range in this 
period being from 30*141 to 29-371. The error of No. 94 to No. 84 
has therefore (‘vidently remained constant, and may bo taken with 
sullicient approximation as — 0-0251. 

The following table gives the results obtained A\'ith the several 
Casoffa’s barometers. 


Results of a comjwrisoy} of eight haromrters with ICiwman^s Ro. 91, 
the Kew and Greenwich Standards, 


1 No. of 
! Caselhi’s 

' baronu'lcr, 

1 

1 

Error to No. 

Eising. j Falling. 

91. 

IMeaii. 

Error to 
Ivew. 

( 

Error to 
(irci*n- 
1 wieh. 


1 

Incli. 

j Jmh. 

Jnrh. 

Jn.h. 

Jiich. 


628 

4.0132 

i 4-. 0159 

+ .0M5 ! 

—.001 

! +.003 


c;y2 

-f. ()lcS8 

i -f .0158 

+ .017;! , 

+ .005 

+ .009 


(537 

+ .0202 

: +.0211 

+ .0200 

+ .000 

, +.010 


C27 

-f .0193 j 

j +.0188 

+ .0190 

+ .000 

: +.010 


034 

4-. 01 18 i 

+ .(»17l 

+ .01.59 

+ .002 

+ .000 


035 

+ .0209 

+ .0235 

+ .0222 

+ .00 1 

! +.oo:s 

! 

630 

+ .0137 j 

+ .0103 

+ .01.50 1 

+ .001 

' +.005 

1 

i 031 

1 > 

+ .0181 

1 

+ .0203 

+ .0192 i 

+ .005 

1 +.009 


The error of No. 91, (my office standard) to those of Kew and 
Greenwich, is obtained in each case by changing the signs and 
taking the difference of tlio figures ih column 4 and those in co] minis 
5 and 6 re.spectively. The results, with two oxce 2 >tions, are, I think, 
Bufficiently accordant to afford an u.ssui-ance of the general trust- 
worthiness of the mean result. 
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Error of Newman^ No, 94 to tho Kao and Greenwich Standards. 


I 



Casolla’s 

barometer. 

With Kew. 

With Green wic!'. 

By 

No. 

Inch. 

Inc^. 

028 

—.0155 

— 0115 

>> 

032 

—.0123 

— .0003 

fj 

c:57 

— .0146 

—.01 00 

Jf 

027 

—.0130 

—.0090 

jy 

Co4 

—.0139 

—.0099 

yy 

635 

—.0182 

—.0112 

99 

030 

—.0110 

—.0100 

99 

631 

—.0142 

—.0102 


If wo reject tlio rosulls alforded ])y Laroiiieturs No. 032 and 
No. G35 which depart somowliat widely from the remainder, the 
moan of tho romaiiiiiig six: (iomparisuiis gives the error of New- 
man’s No. 91 — .0142 to tlio Kow, and — .0102 to tho Greenwich 
Standard. Deducting those from tho error, above given, of the 
same barometer to the Calcutta Standard, and changing tho sign, 
wo have the error of tlic CalcutLa Standard as follows : — 

Error of Calcutta Standard, Newman, No. 8 1 
To Kew. To Greenwich. 

+ .0109. 4- .0119. 

Those amounts, or say .011 and .015 inch, must therefore bo 
deiliicted from tho readings of tho Calcutta Stand.ard and all 
regisicrs corrected thereto, to render them comparable with re- 
gisters corrected to tlio Xew and (jroeiiwdch Standards respectively. 


Inj)]ax and Malayan Telpiiusida:, PAiiT I, — 
hy Jamies Vroi)i)-MASox, Esq. 

(Continued from pa"c 2 *7). 

(With riiilo XXYII). 

Telphusa Edwardsh, n. sp., pi. xxviii, figs. 11—15. 
Carapace sparingly hirsute above, more thickly so on tho pleural 
region, broadest along a line dividing tho anterior from tho 
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middle tliird of the mosogastric region, on each side of which tho 
surface is raised into an oval aroolet bounded in front by tho pro- 
togastric, behind and laterally by the brancliial lobe which in part 
bounds it in front ; uro-gastric lobes distinct from the rest of tlio 
regions and from one another, post-frontal ridgo sinuous, coarsely 
wrinkled, ending about 2 mm. short of tho opibrancliial tooth, 
slightly interrupted by tho forward position of tho epigastric lobes ; 
these are rugose in front, deeply divided mcsially and completely 
isolated from the conteriiiiuous regions ol tho carapace ]>y well- 
defined grooves ; meso-gastric area distinct, sending forwards a nar- 
row tongue between the proto- and (‘[o’ -gastric lobes ; branchial 
areas divided into anterior and posterior portions b 30 )road, smooth, 
deep, oblique dejjressions ; tho latter being scarcel}' distinct from tho 
cardiac division ; the epibrancliiid tooth arc (‘onliiiiiod })a('kwards, 
outwards and inwards as raised denticulated crests, along tlio iiiiior 
side of which runs a smooth furrow' continuous w ith tlio post-orbi- 
tal furrow; postoro-lateral margins rugose behind tho termination 
of the lateral crests, the rugosities being continued do wni wards and 
forwards on to tho inflected portion of tho carapace ; orbits and 
extra-orbital tooth finely CTOiiulatod. Front broad, short, very little 
deflexed, terminated b)' a smooth margin. Tho cludipudes are sub- 
eqnal ; the two inferior edges of their inoropodites are armed wTtli 
tubercles, their iiifiiior planes bear at their distal extremity 
and nearer tho inner than tho outer of the two edges a singlo 
S 2 )inulc, wdiich is also t<j bo remarked iii man}' other spcjcaes ; the 
third or upper angle is rugose; tho suceeudiiig joint is greatly 
thickened at its distal end and is siiperiurly coarsely wrinkled and 
concave ; its inner margin is armed with a stout sharp spine, be- 
neath w’hich is a smaller one; tho proximal lialf of tlie penul- 
timate joint is convex and coarsolv'” granulated (jxtoriiallj^ inieriially 
convex and smooth, except tow'ards the inferior border wdujre two 
or three rows of small, w'idel^’^-soparatod tubercles are to be soon ; 
its upper surface is ornamoiitod l)y three row's of largo tiiborclos ; 
its distal prolongation is deeply caiialicuilato and its inner tootlicjd 
edge is in contact throughout its length with tho dactylopodito 
wdiich is likewise canaliculate externally and compressed, so tliat its 
uppcjr border presents a saw-liko edge, being oruamoiitod with 
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tubercles decreasing gradually in bize and sharpness from the base 
towards the tij). 

The ambulatory legs are hairy as in Tdplmm likpida. 

IBreadth, 38^ mm. 

Length, 28 mm. 

ILah, Ilotha, Yiman ; Kakhyen- hills, Pousco, Upper Burma. 
Collected by J3r. Anderson. 

ritttc xxvii, Fig. l\j Telpht’S'i EOAijf’r<Uii, iint. size. 12. Front view of the 
fiaiiio. 13. External niaxilliperl. 14>. Chela. 15. Abdomen of male. 

TeIiPiiusa AxlJl:KS 0 ^"rAXA, n. sp., pi. xxvii, figs. 1(5 — 20. 

CavfipMCO considerably broader than long, very sparingly hirsute, 
aTOolation similar to that of tlio pivcodiiig speen’es ; anterior bran- 
chial region covered with iiTogidar tubercles which gradually pass 
backwards into the rugations that thickly mjirk the postoro-latoral 
margin, the inflected portion of the carapace and a portion of the 
posterior pleural lobe ; epigastrii* lobes separated from one another 
and from the protogastrics, post-frontal crest curved forwards in 
tlio middle ; epihranchial teetli well marked and pass backwards 
on eacli side us regularly dmiticiilated cr(*sts, the donti dilations 
gradually decreasing in size backwards; anterior pleural lobes 
cov ered with inosculating fovea>y separated froiu the peristomial 
portions of llie posterior by a tuborciilatod line whicJi loses its 
beaded character as it passes upwards to the epibrancliial tooth ; 
front broad, especially at tlie base, tuborculated ; its free margin 
is sinuous, well rounded laterally and coarsidy crenated ; orbital 
borders also (jrenated and rising externally into a salient, forwardly- 
directed toolh. The median triaiigiiLir process of posterior border 
of the epislonia is cxtri'mely salient, coarsely crenalo, and notched 
on each side ; externally to the iioti hes this posterior border is 
similarly crenato uji to the point at which it begins to form the 
anterior boundaries of tlio exhalaut orifices of the branchial cham- 
bers. Chelipedes subequal ; nieropoditcs with their throe angles 
sharply tubercular, their posterior faces rugose and their ventral 
surface bearing a sharp spiuulo ; carpopodites extremely rugose 
above, with their inner mai’gins raised into a line of sharp, irregular 
tubercles above the level of the spine, beneath which an acute 
smaller one is to he seen, and with their distal articular ends greatly 
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tliiekenod and rounded as in Telphusa Edwardsii to wliich this 
sj)ecios is closely allied ; propodites with tlieir upper edge armed 
with a row of five forwai*dl 3 ^-directod spiiiiform tuherclos, ex- 
tern all^’ to which are some small rounded tubercles ; the rest of 
the surface, both externally and internallj'', is excavated into shallow, 
inosculating fovea. Above, the dactylopodites are rounded and arm- 
ed at the proximal end with a small spiniform tubercle, are externally 
longitudinally canaliculate and (‘an bo brouglit into comideto contact 
with tlie immoveable arm of the pinccTs, which is also grooved. 

Tlio 2 ienultimato joints of the ambulator}'' legs are longer in i)ro- 
jiortion to their breadth than those of T. Edwardsii, 

Ureadth, 43 mm. 

Length, 34 mm. 

Jlnh. Momien, W. Yunan, at elevations of from 3300 — 3000 ft. ; 
Kakliyeu-liills, Lousec, Lurma. Collected by Dr. Anderson. 

Pliitc xxvii; Fij'. IG. TJi)h>’sa, nal. size. 17. Front view of 

the same. 18. External niaxilliped. 19. Chela. 20. Abclomcn of male, 

TELnir.sA insriDA, n. S2>., pi. xxviii, figs. 1 — 5. 

Carapace much broader than long, llaltcned above, hirsute, 
cs 2 >ef*iully on the 2 )ostero-lateral margins and the i>ostorior 2)loural 
lobes ; the surface is siib])UtK tate and has an arcohition very similar 
to i\\id c)i Telphusa Edxvarchii^ but the jKistero-latenil boundary of 
the oval arcolet is not so deei) im 2 )r()s.scd ; tlio cj^igastric lobes, 
as in TeJjfhusa Andersonianay are not distinct from the jn’oto- 
gastrics beliind ; the cervicjil suture forms a very indistinct divi- 
sion.'il lino betwcoii the liei)atic 2 )orlion of the 2 )rotogastrie and 
the anteri<n’ moiety of the branchial lobe, which is obsoletoly tuber- 
cular ; tlio oinbranchial teeth arc by no means saliijut; the more 
obscurely denticulated crest of the antero-lateral margin is very 
little elevated, and the smooth furrow along the inner side of it, 
which is so noticeafilo in tlio former si^ocies, is absent ; a bundlo 
of sliort hairs sjiriugs from between cacli donticulation. Tho 
anterior is separated from tlio 2 )osteri(»r cardiac lobe by a broad, 
shallow, transverse channel Avhich extends right across the carajiace, 
and these again aro similarly marked off from the posterior 
halves of the branchial lobes. Tho i)ost-froiital lidgo is w^oll 
marked, bent forwards in the middle, but is neither continuous to tbo 
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epibraiKjliifil tooth, nor interrupted by the projectionbeyondit of the 
02 )ig’a.stric lobes. 'J'lio orbital rims and extraorbital teeth, crenulated. 
Front sinuous, short, not j^Toatly dethixod, trunuato on each side, 
irregularly 2)iiuotato, minute hairs sindnging in bundles of 2 or 3 
from the strur ture of tlio o2>istoma is very much tho 

samo as in T, JuhvarJftiiy but its surface is advanced so as to be 
more nearly in tho same plane with tlio free inai-giu of tho front 
and tho triangular ^n'occiss of its ])o.st(Tior border is more acute ; 
iiiosially it is devoid of hairs, but laterally it is extremely hirsute. 
TJio anterior pleural lobe is distinct but tho interidoural portion 
of the lino ihat marks it oil* from tlie rest of tho caraj^aco is 
not hibereulalod as in T. Kdwardsii ; neither is the intlected por- 
tion of tlio eara^nii'e so distinctly rugOhe nor so thickly covered with 
hairs. Of the elielipodes tlie right exceeds tho left in size in the 
only adult S2)eeiauiu in my 2)ossessioii ; the outer, or more strictly 
speaking the 2>()sturior, face of the moro2)0(lites is smooth, devoid of 
hairs, exce^^t towfU'd.s the dorsal edge which is densely covered 
witli bundles of hairs and but slightly rugose. Tho ear2)02)o- 
dito is arjned in tlio uaiial way with a spine, beneath which is a short 
bilobed s^nuulo ; its ui^jior surfa<‘e roughly iniiietate ; an im2)ros- 
sion is to be observed at its distal artieiilar end which is not more 
than ordinarily tliLek(un‘d. The 2>'^‘^>i>‘^>dito is coarsely j^iiuctate, 
its lower border is lungitudiiiaily coneav^e, its jn-oloiigation is exter- 
nally grooved, and so is ilio daelyloj)odito ^\ith which it is in contact 
throughout its whole length. The ambulatory legs are robust; the 
ridges of all llieir joints are thiekly covered with bundles of liairs ; 
the 2)oiiultiuia1o joints are similar to those of Telphum Andersoniana, 

Length, G1 mm. 

Breadth, 43 mm. 

JIah. Kakliyen-liilLs, ronsee, U2)per Burma. Collected by Dr. J. 
Anderson. 

Plato xxvii, Fig. 1. Tclplnisd iiat. size. 2. Front view of the 

same. 3. Extonuil inaxillipoU. 4. Chela. 5. Abdomen of male. 

Telpiiusa TiTMiuA, 11 . sj)., pi. xxvii, ligs. 6 — 10. 

Carapace slightly broader than long, tumid, punctate, extremely 
convex in evejy direction, with an areolation similar to that of 
the three last described species, but tho mesogastric lobe is almost 
confluent anteriorly with tho 2)rotogu6tric and this latter is marked 

58 
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by a short branch running off from tlio corvi<!Jil siituro at right 
angles to it; the cardiac is separated from tlio posterior lialf 
of the branchial area ; the epigastric lobes are promiiiciit, anteriorly 
wrinkled and extend beyond the lino of the rest of post-frontal ridge ; 
anterior branchial lobe and post-frontal crest rugose ; the latter is 
slightly indented by the cervical siitim', and continuous from tlio 
epigastric lobes to the minute epibranchial tei'th ; anlm*o-latcral 
margins greatly inclined with minutely donticuhitod crests ; postero- 
lateral margin marked with oblicpio wrinkles which assume a 
tubercular character as they pass forwards on to the inflected 
portion of the carapace and the posti rior pleural lobes which, where 
they form the 2 )eristoma, are completely covered witli round, polish- 
ed tubercles, disposed in pairs ; the anterior pleural lobe presents a 
few scattered tubercles, aiul is cut oti‘ from the posterior pleural 
and from the inlh'cted region of llu* carapace by a Ix'aded lino. 
Front broad, delloxed, coarstdy granulated, marke<l by the pro- 
longation forw’ards of the mesogastric furrow. The cpistoina 
presents the same characters as that of Triphusa Andvnioniana^ 
except that its anterior margin is distinctly crenulatod. The orbits 
and their oxtcTual angles are ereiiated. 

Chelipedes suberpial ; mcropodites w ith their posterior faces and 
angles very rugose ; carpopodites, above rugose, armed internally 
w'itli a short blunt tooth, above and below’ wliicli are some smooth 
tubercles; propodite extornally convex and rugose; iiiteiaiall}', 
especially near the lower margin, iil)ovo, and l)cb)W lubt rciiJaled ; 
the upper margin of tlie dactylopodite is reiiiided and presents a 
short row of tubercl(‘S at its proximal end ; th(' pincers are iiiarkc'd 
on every face with haigitudiiial row’s of puiicta and tJieir anus (*au 
be almost completely apposed. 


Breadth, 29 mm. of a male. 

Length, 21 mm. ,, 

Breadth, 27 miu. of a female. 

Leiigtli, 22 mm. „ 


Bah. Ilotha, Yiinaii ; Kakhyen-hills, Ponsoe, Upper Burma. 
Collected by Ur. Anderson. — Darjiling (?). 

Pluie xxvii. Fig. 6. Tdplmsa tumida, Ufit. sizo. 7. F|pnt view of tho 
Buiiie. 8. External maxillipcd. 9. Cheiu. 10. Abdoniou of iuhIo 
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On a new genus and species of EniNOLOPniD.’E, with descrip- 
tion OF A NEW SPECIES OF VeSPEUUS, AND NOTES ON SOME OTHER 
SPECIES OF INSECTIVOROUS BATS FROM PeRSIA, htj G. E. DoBSON, 

B. A., M. B., Aunt. iSiirffeou^ iZ". M.^s British Forces. 


[Received and read 7th June, 1S71.] 


Genm — Titi^:NOPs, Dobson {(jen. mo.). 


Nose-leaf liorso-slioe skapod in front, tridentate beliiud ; horso- 
slioo sliaiied portion consisting of two lamiiifo, of wliick the over- 
lying one is deeply emarginato in front, with the sides of the 
einargination turned upwards and supporting the base of a longi- 
tudinal, liorizontal crest ending above and between the nasal ori- 
lices ; hinder, erect i)orti on of the nose-leaf with one cell in the 
centre of its base, tlio entrance to which is guarded by a lanceolate 
process of lueiiibrane, with cells on the sides of its front surface, 
and one on each side beliind, immediately above the eye. 


Dentition i. - ; c. — ; pm. — - ; m. 

First u})per premolar minute, placed outside the line of teeth. 

The above characters of tlie new genus are dorivud from an ox- 
aiiiination of six s])irit specimens of a new species of bat irom 
I’ersia, whicli I now proceed to name and describe in detail. 


Tudenops PEUsious, Dobson, PL XXVIII. 

Jlc'atllong; muzzle broad, obtuse, llattened laterally, lower lip 
with four small ^\arts on its anterior margin; ears nearly as broad 
us long, funnel-shaped, witJi acutely pointed tips ; the outer mar- 
gin commences in a narrow fold of skin arising from tlie posterior 
corner of the eyelids, which passing backwards and slightly down- 
wards for about O.l in. rises abruptly to a height of 0.2 in. forming 
the outer side of the oar ; the inner margin is convex forwards, 
and rises to about tlie sumo height ; at a short distance behind, it 
is interrupted by a sudden einargination which is succeeded by a 
triangular olevatioii of the rim of the oar forming the tip which 
projects outwards owing to the concavity of the outer side of tliis 



45C G. E. Dobson — On a new Germs of llhinol^phidcr^ [No. 4, 

triangle. The form of the ear, wliich is diflicult to doscribo, is 
very well given in the plate accompany ing this paper. 

The nasal appendages aro very complicated ; tlio anterior portion 
of the nose-leal* is horse-shoe shaped, consisting of two hiiiiimo, 
the upper overlying lamina deeply CMiiarginate in front, the oppo- 
site sides of the emargination luriu'd upwards and supporting tlio 
anterior portion of a broad, tlat, longitudinal crest wliich ends in a 
triangular head al)(»ve and between tlic nasal orilic('s ; tluvse ojam- 
ings are placed at the bottom of considerable depression, aro 
about .Oo in. ai)art, and bc‘twi'(‘u them a very narrow yv/p//c coiinocts 
the apex of tlio triangular termination of the central, Imrizontal, 
longitudinal cro->t with the ba^'O of tin? hinder erect nose-leaf; this 
hinder portion ari'ics from a thick root btdiind the nostrils, its baso 
is hollow, containing a single ccdl, the entrance to which is guarded 
by a lanceolate process of inoinbnine ; abovt3 this ojK'uing, the noso- 
leaf terminates by forming thre(' projections of which tluj leiitral 
is needle-shaped, very slightly longer llian tlie others, and its base 
forms the njipor boundary of the (*ntrance l«> the central ccill ; llio 
lateral projections aro shajiod dillcreiitly, rising on eilher side of 
the baso of the central jirojections by narrow pedicids they soon 
become expanded by the increasing convexity of their outer sides, 
which converging above form with the inner margins acute termi- 
nations. 

On each side of the hinder nose-leaf are six cells, of whicli one 
is situated behind iiumediiitely above tlie eye ficcupying the ])osi- 
tioii of the minute jiori.'S observed iu nearly all llie sjau ies of J)r. 
J. E. Gray^s second group ph id (C ; in front of the (\>(} two 

shallow, but Avell deliiuid, cc-lls are forunsl by the* J'olds of mem- 
brane external to the horse- sho(», of w liich tliat nearest the eye liiis 
for its posterior W'all tlio raisc'd margin of the (welid ; this cell, 
like that above tlio eye, is concealed liy tlie hair of the face, and is 
not shown in tlie aeeonipanyiiig illustration of llio animars lu'ad. 

Tlio total number of cells is therefore tliirtceu, of wdiicli throo 
on eaoli side aro formed by the erect nose-leaf, and one occupies 
the centre of its base. 

The entrance to tliis central cell ap^ioars to be normally closed, 
at least so it is iu all the spirit spoeimeus, bat may bo readily 
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opened by drawing the lower lanceolate process of membrane for- 
wards and the upper central projection backwards. A small, qua- 
drilateral opening is thus disclosed, having for its lower and upper 
boundaries the bases of these projections. Tlirough this opening 
the animal has probably tlio x>owcr of admitting air at will to the 
central cell which is spacious and most likely acts as an accessory 
nasal cavity, to the sides of wdiich part of the terminations of the 
olfactory nerves may be distributed. Tlio form of the lower lan- 
ceolate process of the riosc'-leaf which is latcirally flattened in front 
of tlie oi)eiiing to the cell, favours this siq^position. 

The wings present some remarkable peculiarities of strueluro. 
From the outer side of the proximal extremity of the terminal 
phalanx of the tliird linger a small process of bono arises with an 
inclination forwards, and terminates by an obtuse point in flio 
-wing meuibrano in which it is included. Tlio distal extremity of 
the Slime plialaiix is very shortlj’’ bilid as in most llhinoloplnm 
bats, but the tormiiuil pluilaiix of the fourth tiiigor cuds in a single 
];)oint. 

Wing membrane attached to the tibia a short distance above tho 
ankle ; feet long, slender ; toes armed witli long and strong claws ; 
tail included in tho iiitorfomoral membrane, tho extreme tij) 
alone free. 

Oil tho upper surface the fur is very pale bull’, almost white, 
witli light sepia tips, darkest on the back of llio neck, along the 
anterior margin of tlio scapula), and between the shoulders ; 
towards the root of llie tail of a yellowish tingo throughout; bo- 
nealh, wholly very pale biilf or dirly yellowish -white, cutaneous 
system of the same colour. The fur is everywhere long and dense ; 
ill front it covers tlie posterior surface of tho hinder nose-leaf, ex- 
ceeding ill length the height of tho trident-shaped crest ; the 
inner edge of tho car, as fur aa the emargi nation, is clothed ante- 
riorly w ith long hairs which also occupy the interior of tho conch, 
but aro liner, and more thinly spread in the latter situation ; be- 
hind, tho fur of tho back extends on to the base of the interfemoral 
membrane nearly as far as tlie end of the second caudal vertebra ; 
on the w’iug membrane its extent is very limited ; beneath, the 
wing membrane is covered with hair nearly as far as a line di*awn 
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from tlio middle of the humerus to tlie middle of the femur, but 
tlio humerus and femur are comi>letely naked beyond the body ; 
the distribution of fur on the under surface of the interfemoral 
membrane is similar to that above. 

Dentition: — i. - ; c. — ; pm. — ; m. — . 

Tlie anterior upper premolar is minute with a flattened crown, 
and is placed outside tlio lino of teeth ; the upper and lower in- 
cisors are bilobod ; the upper canines have large cusps at their 
bases posteriorly. 

Iiicljna. 

Lciigtli, head iind body, 2*25 

„ tail, 1‘2 


„ head, 

ear (anteriorly), 
„ „ (posteriorly), 

Breadth, 

Length, forearm 

„ thumb, 

„ second finger, 

„ fourth do. 

„ tibia, 

„ foot and claws, 

„ calcaiicum, ... 

Expanse, 


0-85 
015 
0 35 
01 . 
20 
U’28 
2S 
2-0 
0-65 
0*35 
015 
10-50 


The characters of the nasal appendages would bo sulliciont, ac- 
cording to Dr. J. E. Gray’s system of classifying the genera of 
Rhinolophidie^ to recpiiro the formation of a now group for tlio 
reception of the genus, basc‘d on tliis species, which would thus 
take its position next the Rhinolophina : — 

I. llltinolojiJima. 

ir. T, iieyiopiua. 

Ill, rhyllorhininff. 

]V. Rhinoponiina. 

V. Nycierina, 

The cliai-actera of the group are those of the genus as given in 
the commencement of tliis pai)er, and in the absence of otiior geneva 
must necessarily remain so without modiiication. 

* Proo. Zool. iSoc. 
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In a future paper on the osteolot^y of tlie type species I hope to 
bo able to show tliat, apart from the cliaracters presented by tho 
nasal appendages, there are points of dilference^in the construction 
of the bony skeleton whioli still further separate this genus from 
all other genera of lihimlophidcc. 

The specimens from which the description of Tricenops persiciis 
is derived, were obtained at an elevation of about 4750 feet near 
Shiraz in Persia ; at the same place specimens of four other species 
wore also taken, of which one is now, belonging to the sub-genus 
Ve;q)eniSf* Keya, et Bias, * 

Vkspehtts SiiinAZiEXsis, Dobson. 

Muzzle broad and tliick; head flat; nostrils opening siiTdateral- 
ly with a shallow emarginatiou between ; ears triangular with 
rounded tips, inner margin convex, outer margin faintly hollowed 
out beneath tho tij), becoming slightly convex below, again hol- 
lowed out opposite tho base of tlio tragus, and terminating towards 
tho angle of the mouth in a small lobe ; tragus long, rounded at 
tho tip, with a very slight inward curvature, inner margin almost 
straight, outer margin slightly convex with a small triangular lobe 
at the base. 

Wings brond ; wing moinbrane att;u'lied to base of outer toe ; 
torniinal phalanx of tJiuml) nearly twice the length of laisal ; feet 
Jiioderately long, slender ; tt^es more tliaii half tho length of the 
wliole foot. 

Tho fur of the back is moderately long, and scarcely extends 
on to the wing membrane excei)t hi tho iinmediate neighbourhood 
of the sides of the body, and on tho interfemoral membrane at the 
root of tho tail; beneatli, tho wing membrane is covened to a 
greater extent, and fine thinly spread hairs pass out along the 
I)ostorior margin of the liumei us and forearm to the carpus ; the 
fur of the abdomen scarcely extends to the interfemoral membrane, 
but very fine, almost invisible, liairs rise from the transverse dotted 
lines with which it is marked. The fur of the head passes for- 
wards upon tho face sliglitly in front of the eyes, the remaining 

* « V^nstrellud' iu tho abstract of this pajx'r in Proc. As. Soc. Bengal, 
Juno, 1871- 
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portions of tlio fnce are almost naked ; the oars are covered pos- 
teriorly ,with fur at thoir hasos whicli also extends ux)\vards in 
a triangular form ctfi tlie inner side, anteriorly the inner margin 
and part of the rom*li are clothed with a few sliort liairs. 

Above, dirty brownish half; beneath^ a lighter sliado of the 
same colour. 

Dentition:— i. ^ ; c. pm. 

Outer incisors voiy small, and close to inn or ones wliicli aro 
nearly three times their leiigjh, and obtusely pointed. 

This bat is about the size of Veftjjfrtilio nnirinm of Europe ; it 
approaches the Serotine very closely in some particulars, as in 
dentition and length of body and tail, but ditlers in the much 
greater length of tluj forearm, iu tho form of tlio ear and tragus, 
and notably iu the colour of tho fur. 

Inch 03 . 


Length, head and body, - 8 

„ tail, •2*0 

„ head, 10 

„ car, 0*85 

Breadth, do 0*5 

Length, tragus, 0'35 

Breadth, do ()‘l 

Length, forearm, 2'2 

„ second finger, 4’1 

,, fourth do. 3 0 

,, thutnb, 0'38 

„ tibia, I’D 

„ foot and claws, (I’.'j 

Expanse, 15 0 


The r^aining three species obtuiuod near »Sliiraz were : — 
PiriSTilELLUS MAJtOlXAJ’US. 

Vespert ilio martjinatus, Cretsclminr. 

A dried specimen agreeing very well with the description in 
Temminck^s Monograph.*' The Avliito margin to tho wings and 
interfemoral membranes is very well nun kod. On tJio upper sur- 
face tho fur of the body extends upon the wing meinbraiio as far 
as a line drawh from tho middle of tho humerus to the knee joint ; 

* Moiingrapliics do Mnummlogio, vol. ii, p. 2u2. 
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posteriorly, it covers more than one-third of the interfemoral mem- 
brane ; beneath, it extends to the elbow, but does not occupy so 
much of the interfemoral membrane which is covered for nearly 
half its surface with a very few short hairs arising from the trans- 
verse dotted lines. Above, black for three-fourths its length, the 
roniainiiig portion to the tip light yellowish brown or dun colour ; 
boii(3ath, black for the same extent, the ends of the hairs paler 
than above, becoming white on the belly and pubes. 

Inner incisors long and acutely pointed, outer ones short and 
close to their bases ; anterior upper premolars very minute, 
concealed between the canine and second premolar, and not visible 
witliout the aid of a lens. 

PiriSTRELLTJS COROMANDELICUS. 

Vespertilio Coromandclicus, F. Cuvier. 

Several spirit specimens of immature individuals referable to 
this species. 

Vespertilio mitrintjs, Geoff. 

A well preserved dried specimen answering in all respects to 
the description given in Temminck’s Monograph above, white 
with a reddish tinge, beneath piu’e white ; base of the hairs, above 
and beneath, dusky. 


List op AlcvE collected by Mu. S. Kuuz ix Burma and 

A 13 JACENT ISLANDS, — hf/ Du. G. V. Mari’ens, ui &UittyavdU 

Cohitminicafcd hg Mu. S. Xi/nz.f 

[llcccivetl 15Ui July, 1871. Read August, 1871.] 
1,—PALJIELLACEAS. 

PaLAIELLE/E. 

Microcystis, Ko. 

[1. M. aeniginosa^ Kg. — In a pool of sweet water in Kolodjme 
valley, Arracan. Octob.]— S, K. 

# Vol. li, p. 178. 

t I luive aiTuuged the numerous determinations of Bunlteso Algio, lately 
tranamittod to ino by Hr. v. Ahirtens, according to tliat author’s “Tage der 
Preuadischoii Expedition nach Ost-Asien.” For any defects i^ the arrange- 
ment of this Iiist, as well as for a few additional species entered between 

59 
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Palmella, Lyngl). 

1. P, subsalsa, Martens, strato indeterminato offuso ; celliilis 
dense aggregatis 1/200 ad 1/300 lin. crassis, homogoncis, globosis 
V. ellipticis, hitoscentibus ; membranula »acbroinati(ja. — Arracan, 
on periodically submerged mud of the Kolodyne river, in brackish 
Trater. Octob. (K. 1960). 

Glceocapsa, Kg. 

1. G, luteo-fusea, Martens, strato comj^acto, late expanse ; vosi- 
culis primariis evanescontibus ; secundariis 1/200 ad 1/180 lin. 
crassis, globosis, lutesceritibiis, nucleis ellipticis, solitariis v. gemi- 
natis, pallide viridibus, 1/300 liii, loiigis, 1/.300 lin. latis. 

Pegu, Northern Yomali, along the dried up bed of Mayielee 
Choung. January. — (K. 1854). — Sweetwater. 

n.—NOSTOCEIKEA^.. 

OSCILLABIE^. 

OsCILLAEIA, VaUCH. 

1. 0. granulosa, Martens, pulcherrime neruginea; filis 1/300 
lin. crassis, rigidis, rectis, apico pamm attenuatis ; articulis 
diametro subajqualibus ubiqiio granulosis, goniculis liyaliuis non 
punctatis. — Karen country, E. of Sittang, Toukyeghat, in Pywoon 
Choung, covering stones in dense dark green patches. March. 
(K. 1860). — S>yeGt water. 

2. O. brevis, Kg. — Pegu, Southern Yomah, near Kya-ong, in a 
little jungle-creek. Decomb. — Sweet water. 

3. 0. viridis, Yauch. = tenuis, Ag. — Arracan, Akyab, in 
stagnant waters, floating. Octob. (K. 1952). — Sweet water. 

4. 0. Qratelouini, Bory. — Arracan, with the former. Sweet 
water. 

Phormidivm, Kg. 

1. Ph. papyrinum. Kg, — Arracan, on rocks in clear torrents, 

Boronga Island. Octob. (K. 1967). — Sweet water. 

brackets with my initials, I, thereforo, am alone answornblo. Ih'nfniiiarctE 
and the j^reater number of Desw ijiacrai arc not rcprcscMiicd, but. \ hope to Ii.mvo 
an opportunity of collectin'' further materinls for a more complete list than tho 
proHout one. The numbers between brackets and tho lettcu* “ K.” bavo refcreuco 
to niy collection of Criji^t. Cellularcs. The seaweeds commonly eaten by the 
Barmans, are Oir/artina spinosa, Grev., ((njar wjar of the Malays), and SjjAfrro- 
c .cKo* Zi'’7i(?aoides, Ag., (Ceylon moss of commerce). These aro usually called 
by the Barmans Kyouli pu^n. 
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[2. Fh, oryzetoTunij Martens in Proceed. As, Soc. Beng., Janu- 
ary, 1870, p. 12. — Arracan, lowlands, frequent on stagnant tanks 
and submerged rice-fields, floating. Octob.]. — S. K. Sweet water. 
LEPTOxnaicnEjE. 

Leptothrix, Kg. 

1. Z. ocliracea^ Kg. — Karon country, E. of Tounghoo, Toukye- 
ghat, Choungmonah-hills, in little choungs, floating. March. 
(K. 1852). — Sweetwater. 

LYNGBYE-aiJ. 

Lyi^gbya, Ag. 

1. L. majmciduy Dillw. — Karen country, E. of Tounghoo, not 
unfrcquent in the jungle -choungs. Febr. (K. 1858 et 1859). — 
Sweet water. 

Scytonemeje. 

Scytonbma, Ag. 

1- Sc, Fegmnum^ Martens, cespite cupreo, lineam alto; filis basi 
connatis, parce ramosis, cum vagina 1/180 ad 1/150 lin., sine vagina 
1/220 ad 1/200 lin. crassis, apice attenuatis hyalinis, vaginis arctis 
hevibus ; articulis diainctro submqualibus, pallide viridibus. 

Pegu, Southern Yomah, Tyobon, on the bark of trees. Decemb. 
(K. 1855). 

2. S(\ aureum, Monegh. — Karen country, E. of Tounghoo, 
Toukyeghat, Choungnienah-hills, in the hill Eng. -Forests, on rocks, 
at from 2500 to 3000 feet elevation. Febr. (K. 1857). — Sweet 
water. 

III.— VACEJE. 

C 0 NFE 11 VE.E. 

Conferva, L. 

1. C, hotnhycim, €. suhequalis^ Kg. — South Andaman, in the 
creeks above AVatoring Cove. Sweet water. 

2. C. fugacissimay Both. — South Andaman, in the creek above 
Watering Cove. June. (K. 1657). Sweetwater. 

CH.ETOMORP 11 A, Kg. 

1. Ch, Indtca, Kg. — Arracan, Boronga Island, on other sea« 
weeds in the crevices of sub-marine sandstone banks. Octob. 
(K. 1946). 



464 


[No. 4, 


G. V. Martens — List of Alga. 

Ehizoolonittm, Kg. 

1* Rh. occideniahf Kg. — Arraoan, on sandstone rocks in tlie 
Kolodjne river, in mangrove swamps. Octob. (K. 1955). 

Cladophora, Kg. 

1. Cl. scitula^ Subr. — Arracan, Boronga Island, on other sea- 
weeds. Octob. (K. 1953). 

2. C. Tranqiteharienm^ Eotb. — Pegu, Northern Yomah, in 
Tsoon-Choung. January. (K. 1846). 

CimooLErns, Ag. 

1. Ch. villosum^ Kg. — Karon hills, E. of Sittang, Thayet-tchu 
Choung, on trees, &c., at from 2 to 3000 feet elevation. — March. 
(K. 1856). 

Campsopogon, Mont. 

[1. C. Hooker Mont. — Arracan, Akyab, in rivulets. Octob.] 

S.K. 

ZYGNEMLiCE^. 

Spirogyra, Lk. 

[1. Sp. elongata^ Kg. — Arracan, Akyab, in stagnant and gently 
flowing waters, not unfrequent. Octob.] S. K. 

2. Sp. nitida, Dillw. — Arracan, Akyab and Kolodyne valley, 
rather frequent in stagnant waters. Octob.; Pegu, Southern 
Yomah, Poungleen. Jan. (K. 1848). 

3. Sp. decimmay Lk. — Arracan, Akyab, in swoot water creeks. 
Decemb. (K. 1851). 

4. Sp. jugalis, Kg.— Arracan, Akyab, in stagnant waters, float- 
ing, along with Oscilluria viridis^ &c. Octob. 

5. Sp. suhaequa, Kg. — Arracan, Kolodyno-valley, in stagnant 

waters. Octob. (K. 1956). ^ 

TJlvaceae. 

Ulva, L. 

1. Ul. oxycocca, Kg.— Arracan, frequent on tlie sandstone- 
layers along the shores opposite Akyab. Octob. (K. 1958). 

Phycoseris, Kg. 

1. Ph. lolata. Kg.- South Andaman, on sandstone rocks at 
Camping Bay. — Apr. (K. 1612). 
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Enteiiomoupha, Lfc. 

1. E, intestinalis^ Ek., var. a. eapillaris, Xg. — South Andaman, 
in brackish swamps of the mangrove jungles. — Apr. (K. 1697). 

2. E. complanata^ Kg. — South Andaman, Xoss Island, on rocks. 
Apr. (X. 1592) ; also Arracan, Boronga Island 

3. E, polyclados, Xg. — Andamans, Boss Island and Middle 
Straits, on rocks. Apr. May. 

4. E. comxiressa^ Lk. — Arracan, frequent on the sandstone banks 
of Boronga Island. Octob. X. 1945. 

PllOTODEKMA CE.E. 

Inoderma, Xg. 

1. I. fmitannm, Xg. — Andamans, Labyrinth Archipelago, on 
Termokloo Island, in sweet water pools of dried up creeks. — May. 
(X. 1639). 

lY.—SIPJIONEJE. ^ 

VAUCHERIEiE. 

YATTCnERIA, DO. 

1. Y. clavatH^ DO. — Andaman Islands, in sweet waters. 

2. Y. srssilisj DO. — Xaren country, Tonkyegbat, in choungs. 
Fobr. (K. 1853). 

3. Y. snbmarina, Berk, — Arracan, Xolodyno river, in brackish 
water on sandstone rocks of mangrove s^vamx)s, clothing the rocks 
in dense green patches. Octob. (X. 1962). 

Buxorsis, Lx. 

1. Er. frnutssimay Notar is. — South Andaman, Camping Bay, 
on sandsti)UO rocks. ISlay. (K. 1593), 

2. Er, paL-ligncma^ Martens, Tago d. Preuss. Exped. Ost-Asien., 
24, t. iv, f. 2. (fi'alonia co}ifrrv aides, Ilarv., Alg. Ceylon), — South 
Andaman, in mangrove swamj^s towards Birdnest Gai)e. Apr. 
(K. 1006). 

ConlEyE. 

IIaliaieda, Lx. 

1. JZ discoideay Deno. — South Andaman, &c. Frequent on 
coral reefs all along the coast. (K. 1691). • 

2. !£. Opuntiay Lx. — South Andaman, only ejected from the 
sea; Pegu, Diamond Island (X. 1651). 
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3. n, cuneata^ Kg. — ^Andamans, Labyrinth Arcliipelago, Termo- 
kleo Island (K. 1693). 

Y.'-JPffuEOSP OBEJE. 

Ectocabpeje. 

Sphacelaria, Lyngb. 

1. 8j}h. fiireigera, Kg. — South Andaman, Camping Bay, para- 
sitic on Sargassum aguifolium. — Apr. (K. 1689/6). 

Y1.—FUGACEJE. 

SARGASSEiE. 

Sargassum, Ag. 

1. S. microcystum, Kg. ? ?. — South Andaman, very frequent all 
along the coast on rocks and banks, but nowhere full grown 
(K. 1698). 

^ 2, S. aqiiifoliumy Ag, — South Andaman, Cam^ung Bay. (K. 
1689). 

3. S. JFigldiij Grev. — South Andaman, at South Corbyn’s Cove. 
(K. 1690). 

Turbinaria, Bory. 

1. T. iriqurtra, Y. Ag. — South Andaman, at South Corbyn’s 
Cove, ojeclod fi'om tlio sea. (K. 1694), — Nicobars. 

2. T. co7i(hmsafa, Soudor. — South Andaman, at South Corbyii’s 
Cove, ejected from the sea. (K. 1962). 

CARrAC'ANTlIUS, Kg. 

1. C. ilicifolhis^ (Turner, vol. I, t. 61). — Andamans, Labyrinth 
Archipelago, near Tormokleo Island, in deep sea. 

YU.--FL01U1)EM. 

BATRACnOSPERMEiE. ♦ 

Batrachospermum, Both. 

1. B. GuianemCy Montg. — In the creeks above Watering Cove, 
South Andaman. — June. (K. 1658). 

2. B. moniliforme^ Both. — Pegu, Southern Yomah, in chouugs 
near Kya-eng, Decemb. (K. 1847). 

DlCTYOTEiE. 

Zonaria, Ag. 

Fraaeri^ Grev. — Frequent on rocks and sandstone banks 
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not only along the coast of South Andaman, (K. 1590), but also 
that of Arracan. (K. 1944). 

CEIlAMIEiT3, 

Houmoceuas, Kg. 

1. H.flaccidum^ Harv. — Arracan, in crevices of marine sandstone 
rocks on lloronga Island. Oetob. (K. 1941). 

CoilAJLLINEiE. 

AMrinnoA, Lx. 

1. A. Trihuhis^ Lx. — Pegu, Diamond Island, thrown out from 
the sea (K. 1651). — Hitherto known only from St. Croix, Antilles. 

2. A, fragilissima^ Lx. — South Andaman, at Camping Bay 
(K. 1595). 

Jania, Lx. 

1. J, adharens, Lx. — South Andaman, coral reefs at Camping 
Bay, 

2. *7. fastigiata^ Harvey. — South Andaman, at Camping Bay, 
(K. 1659) and at South Corbyn’s Cove (K, 1G53). 

Galaxauee-e. 

Galaxaura, Lx. 

1. 6r. Kg. — South Andaman. Frequent on coral reefs 

and often ejected from the sea along the beach (K. 1591). 

2. 6r. marginataj'Ls,, — South Andaman, Eoss Island (K. 1611). 

i3. G, tonientosa^ Kg. — South Andaman, at Camping Bay (K. 

1637). 

4. G. oUongatay Lx. — South Andaman, Eoss Island. (K, 1699). 

GYMXOriILCEACE.E. 

Halymexia, Ag. 

1. II. tennispina, Kg. (Tab. Phyc. vol. xvii, t. 2, f. 1). — 
Andamans, Labyrinth Archipelago, Termoklee Island, ejected from 
the sea, parasitic on other sea-weeds. (K. 1695). 

[NB. Dumontia rohistaf jS. Wighiii^ J. Ag. is found by Wiclmra, 
ill Bay of Bengal, and most likely occurs also in the Burmese waters] 
S. K. 

GlOARTINEyE. 

Grateloupia, Ag. 

1. O, furcata, Kg. — Arracan, marine sandstone banks of Bo- 
ronga Island, Octob. (K. 1939). 



468 


G. V. Martens — List of Al^a. 


[No. 4, 


Gigartina, Lx. 

1. G. sptnosa, Grov. ifEktchema spinoaum^ Ag. ; Fucus UohenoideSy 
Willd., non L.). — Andamans, Termokloe Island. (K. 1696). — 
Edible. 

ClIONDROCOCCUS, Kg. 

1. Ch, spinuhstMy Kg. — South Andaman, Eoss Island, in sea. 
(K. 1594). 

CvSTOCLONEiTE. 

HYl‘5rEA, Lx. 

1. JZ J. Ag. — Pegu, Di.'imond Island (K, 1619); Arra- 

can, frequent on inarino sandstone banks. — (K. 1918 — 49). 

2. II. musciformis, Lx. — Pegu, Diamond Island. (K. 1640), 

3. II. diva/'jcata, Grev. — Pegu, Diamond Island. (K. 1673). 

Gelidie-E. 

AoROCAiiprs, Kg. 

1. A. intricatus, Kg. — South Andaman, Camping Bay and Ter- 
moklee Island, on the roots and stems of mangrove trees, as far 
as they aro submerged during high water. (K. 1608), 

2. A.pusiUuSjKg. — Arracaii, Boronga Island, on marine sand- 
stone banks. Octob. (K. 1951), 

6rHiEROCOCCE-.E. 

SriiiEiiococcus, L. 

1. Sph. c. lic/tenoulcs, Ag . — {Fucus aruffinosm^ 

Turner, vol. Ill, t, 147, f. ). — South Andaman, £i*oquontly ejected 
by the sea all along the coast. 

2. Sph. lichenoides, L. — South Andaman, frequently ejected 
by the sea; Termokleo Island, (K. 1652). — Edible. 

3. Sph. Lemankt, Kg. — Arracan, on marine sandstone banks, 
frequent. Octob. (K. 1942). 

4. liph. confervoides, Ag. — ^Arracan, common on the rocky 
shores of Boronga Island. Octob. (K. 1943). 

5. Sph^ dumosus, Kg. — AiTacan, marine sandstone banks of 
Boronga Island. Octob. (K. 1947). 

TYLOCAnPM. 

GYMNOonoNGUS, Mart. 

1. G. pygnuma, Grev. — Arracan, on marine sandstone banks 
of Boronga Island. Octob. (K. 1950). 
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1871.] Gt. V. Martens— of Alg€o, 

PoLYSIPHONIB.®. 

PoLYSIPHONIA, Grev. 

1. P. rufo-lanosay Harvey. — Arracan, Akyab, on grasses, &c., in 
brackish creeks of western coast. Docemb. (K. 1849). 

liAUHEXClEiE. 

Laubengia, Lx. 

1. Z. ohtmay Lx. — Airacan, on marine sandstone banks of Bo- 
ronga Island. Octob. (K. 1946). 

Acanthophora, Lx. 

1. A, Thierry iy Lx. — Arracan, rare on the marine sandstone 
banks of Boronga Island. Octob. (K. 1 954). 

l)ELESS£Kl£iE. 

AoLAOPlfYLLUM, Mont. 

1. A. multi 2 iartitumy Kg. — South Andaman, Camping Bay. 
(K. 1589). 

Hypoglossum, Kg. 

1. H, Vieillardiy Kg. — Arracan, frequent on sandstone rocks 
and old branches, or on tho submerged mangrove stems, not only 
in tho tidal channels of Kolodyne-rivor, but also along the sea 
ctiast. Octob. (K. 1963). — Perhaps only a juvenile state of ZT. 
Leprierrii, 
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[Note. — The Index has been divided into four parts, 1. Names of Minerala, 
rocks, geographical places, &c. 2. Plants. 3. Invertebrate Animals. 4, 

Vertebrate Animals. Names of new genera and species have been marked 
with an (*) asterisk.] 


Names of Minerals, Geogra- 
phical Stations, &c. &o. 

Abn, Mount. 217. 

Abyssinia, 31. « 

Afghanistan, 104 
Ahiri, 272. 

Akyab, 34. 

Akola, 207. 

Amherst, 34. 

Andamans, 30. 

Arracan, 59, et. seq. 

„ Iteptilos of, 12. 

Arriacode, 319. 

Asalu, 89. 

Ashaugali, Lake of, 31. 

Assam, lleptiles of, 12. 

Attarau river, 458, 

B^kergunge, 33. 

Bain sun valley, 68. 

Baiicii, Island of, 37. 

Baudara, 31. 

Barmeaii river, 344. 

Basscin District, 97. 

Batavia, 96. 

Beem, a river, 129. 

Bhumaw in Birma, 32. 

Bidan>Tso, 383. 

Bikaneer, lleptiles of, 12. 

Bilaspur, lleptiles from, 30, 

Billing, 131. 

Biunendyckio, 51. 

Bombay, 120. 

Bowany river, 298. 

Brahmaputra river, 140. 

Bukit-Ketbay, 62. 

Burrail Range, 187* 

Burrakhar, 33. 

Butan, 361. 


Cachar, 125. 

Cabul river, 339. 

Calcutta, 128. 

Camboja, 144. 

Cauara, 301. 

Cashmere, Cirrhina, 140. 

Cauvory, 118, 135. 

Celebes, 229. 

Ceylon, Mollusoa from, 1. 

Chanda, 31. 

Chandkec Khopra, 208. 
Cherra-Punji, 31, 

Chikalda, Birds from, 207. 
Chittagong, Shells from, 1. 

Chola, 368. 

Chumbi, 369. 

Chusachen, 375. 

Coleroon, 118, 

Concan, 203. 

Coorg Hills, 122, 

Cossye river, 123. 

Dacca, 31. 

Daiing Duar, 37l. 

Damotha, 150. 

Daijeling, 26, 39, 21. 

Debrogar, 31, 

Delhi, 34. 

Dizung Valley, 89. 

Domdamee Forests, 72. 

Donkia Pass, 367. 

Dooroercoouda, 33. 

Dounat'toong, in Martaban, 61. 
Dozokee Pass, 46. 

Drasin Ladak, 32. 

Ellichpoor, 212. 

Farm Oaves, in Monlmein, 168. 
Fraserpett, 123. 

Galvanometer as a resistanoe, 81, 
Ganges at Patna, 33. 
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Ganjam, 36. 

Garo- Hills, 83, 87. 
Gninrilgarh, 208. 

Gay in river, 228. 
Golconda, 209. 

Genty, 371. 

Goalpara, 30, 

Godavory, 135. 

Gojee, 207. 

Gorackpar, 114. 

Gunggi, 115. 

Goodum, 209. 

Goomsoor, 209. 
Gopalpore, 37. 

Govindpur, 32. 

Hanley, 43. 

Heliuund river, 3*18. 
Himalayan regions, 123. 
Hiasar, 30. 

Hotha in Ynuan, 33. 
Hngli, 19. 

Hurdwrfl*, 317. 

Irrawadi river, 130, 
Jabbalpur, 372. 

Jashpar, 30. 

Jawati,89. 

Jelep-la, 381. 

Jellalabad, 339. 

Jhiri river, 89. ^ 

Jyiitea Hills, 33. 
Kaling-pung, 371. 
Kal^'ciimully bills, 216, 
Kaliugpoo, 371. 

Kainptce Birds, 207. 
Kauburi, 62. 
Kaiichanganga, 368. 
Khaudalla, 190, 206 . 
Kapbu, 375. 

Karen Hills, 64. 

Kashmir, 30. 

Khasi Hills, 12, 23, 87. 
Kbnrseong, 44. 

Killoro, 38. 

Koladyne, in Arraoan, 63. 
Koliaumby, 216. 
Koti-i-Asbraf, 347. 

Kongra Lama Pass, 367. 
Koonar river, 343. 

Kopili, 88. 

Kosi river, 122. 

Kotegur, 32. 

Kristna, 117, 133. 

Kulu, 34. 

Kueugan, 149. 

Kuniuol, 114. 

Kurrachec, 78. 

Kyouiig, 64. 

Lucbuuy, 376. 


Index. 

Laobnng, 869. 

Ladak, Coluber from, 16. 

Landa in Tunan, 84. 

Lei near Ladak, 852. 

Limestone Rooks about Moulmein, 144. 
Lolpur, 343. 

Madras, 33. 

Mahannddi river, 141. 

Malic, 6. 

Makcudragiri, 217. 

Malabar affinities on the Golconda 
Hills, 217. 

Malabar rivers, 120. 

Malayan zoological, province, 144. 
Manbhum, 35. 

Mandalay, 13. 

Mangalore, 149. 

Marangkri Peak, 93. 

Martaban, 31. 

Mar war, Reptiles of, 12* 

Masiilipatam, 281. 

Maugiit river, 9jJ. 

Mauritius, Mollusca from, 1, 3. 
Mergui, 296. 

Muisraka, on the Damuda, 9. 

Momieu in Yuuau, 33. 

Morar, 197. 

Moulmein, Mollusca from, 143. 
Muudiseyaiin, 320. 

Monug forest. 51. 

Muangla, in YuniLn,33. 

Mydan valley, 347. 

Mymensiug, '10. 

Mysore, 315, 

Naga Hills, 16, 87, 

Nagporo birds, 207. 

Haugjinglii Hill, 93. 

^'anina, Blanford*s typical, 233. 
Nazirpur. 40. 
i^epaul, 139, 

How Caledonia, 11. 

Kicobars, 32. 

Hilgiris, 27. 

Heilgbirrcos, 118. 

Ootacauiuiid Luke, 299. 

Overland Telegrai>h, 78. 

Palghat, 319. 

Paukabari, 68, 98, 

Putcliamuily, 216. 

Pazwooudoung valley, 78, 

Pegu, 32, 70, 131, 236. 

Penang, 10, 265. 

Feshut, 343. 

Phyndoiig, 371. 

Plcclopylis, Anatomy of, 218. 
Pondicben’y, 203. 

Poona, 126, 

Pore Louis^ 3. 
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Ponngyee, 48. 

Poona, in, 126. 

Poonsee, 32, 36. 

»> 86 . 

Pooree, Mollnsca from, 1, 6. 

Pranhita river, 271. 

Prome, 33. 

Pym-Kyoang, 64. 

Pywoon Chonng, 64. 

Radfanri, 71. 

Raipur, 31. 

Ranchi, 32. 

Rangoet valley, 54. 

Banigunj, 196. 

Ravi river, 334. 

Resistance of three earths, 183. 
Rhivok, 374. 

Rishct valley, Slope of the, 372. 
Roorkee, 196. 

Runguo valley, 42. 

Salween river, 62, 130. 

Seoul, 210. 

Seychelles, shells from, 1. 

Siam, 62. 

Sibsagor, 23, 26, 203. 

Siemens* polarized relay, 80. 

Sikkim, iourney through, 367. 

„ Zoology of, 367. 

Simla, 34. 

Siijgalola Range, 368. 

Singapur, 10. 

Singhur, 196. 

Sirorija, 31. 

Sittan, 62. 

Sictouiig, 131. 

Shelloiig, 90. 
fihevroy hills, 216. 

Spermatozoa in hermaphrodite glands, 
251. 

Sumatra, 297. 

Syria, 111. 

Tahiti, 203. 

Taipo hills, 49, 72. 

Tamboodra, 305. 

Tankrala, 369. 

Tavoy, 133. 

Teesta, village, 198. 

Telegrapli earth, Test of, 177. 
Telegraph line, Discharge of long, 78. 
Tennasscrim province, 109, 134, 106. 
Tezpur, 226. 

Thauoote, 198. 

Thonigyeen river, 47. 

Tibet, 104. 

Tista, Upper branch of the, 369. 
Tonghon, 211. 

Tonmbyotseik on the Salween, G7« 


Travanoore, 30, 311. 

Udipnr, 30. 

Vizagapatam, 96. 

Wardha valley, Birds of the, 268. 
Wynaad, 300. 

Takla, 369. 

Yonnag, 45. 

Tnnan, 25. 


Plants. 

Abies Bmnnoniana, 395. 

„ Smithiana, 395. 

„ Wobbiana, 378, 395, 

Aegioeras comiculata, 68. 

„ majns, 68. 

Acanthophora Thierryi, 469. 

Aglaophyllam mnltipartitum, 469. 

*Ailomorphia hispida, 63. 

Alsomitra hetorosperma, 58. 

Aineletia acutideus, 56. 

,, indica, 56. 

,, nans, 56. 

Ammannella linearis, 66. 

Ammannia auricnlata, 56. 

„ bacoifera, 55. 

„ dentelloides, 55. 

,, mnltiflorea, 55, 56. 

„ octandra, 56. 

„ pentandra, 55. * 

„ peploides, 55, 56. 

» pygmaja, 65. 

„ rotaudifolia, 55. 

* „ siinpliciuscnla, 54, 55. 

„ subrotunda, 55. 

Aueilema oohracoum, 78. 

* „ spectabile, 77. 

Apteiixis trinci’vis, 54. 

*Ardisia Brandisiana, 67. 

„ crispa, 67. 

„ Icntiginosa, 67. 

„ littoralis, 68. 

„ multiflora, 68. 

„ polysticta, 67. 

„ hiTmilis, 6^ 

* „ involucra^a, 68. 

„ umbellata, 68. 

Bassia oalouenra, 69. 

„ hypoleiica, 69. 

„ polyantha, 69. 

* Begonia Brandisiana, 58. 

* „ modestiflora, 59. 

* „ paleaooa, 60. 

„ polyoa^a, 58. 

* „ Burcnligera, 59. 

Blaokwellia, sp. 57. 
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Indea. 


*Bouea Brandiaiana, 60. 

,, oppositifolise, 50. 
Biyophyllum oalcyuinm, 52. 

„ pinuatuin, 62. 

Bnoklandia popolnea, 52. 
Btieihneria andamanenBis, 47* 
Casearia Canziala, 57. 

„ ovata, 57._ 

Ceratophonis loiigipetiolatns, 69* 
„ Wightii, 69. 

Cbiysopbjllam Koxbnrgbii, 69. 

„ Bumatraiium, 69. 

♦Cliantbns BiDDendyckiaiiua, 61. 
Climacaudi'a liitoralia, 68. 

„ obovuta, 68. 

Combretum extenaum, 52. 

,, . Horslit'ldii, 52. 

,, lepidotuTJi, 52. 

j, BCjUHinosiim, 52, 

,, rotunditolium, 52. 

Cryptogramrno crispa, 386. 
Gucumia iuu-grifoliaa, 58. 

,, niaderaapataua, 58. 
Dicniyx javanicus, 65. 

DiUcuia aurea, 46. 

pa rvi flora, 45. 

• „ pulcerrima, 46, 

,, Bcalf^rfllu, 45. 

„ Bpocioaa, 46. 

*Diospyros liruiulisiana, 72. 
a burmauica, 73. 

cbartacea', 72. 

• dasypbyUa. 71. 
dcDSiflora, 72. 
heteropbylla, 71. 

„ oleifolia, 72. 

• „ rhodocalyx, 71. 

tomeiitoaa, 71. 

« „ vai K-gata, 73, 

DisBochasta uHtimticui, 54. 

PuleniVjanica, 54. 
pallida, 64. 

^ pipericarpa, 54. 
Dyaoxyli acuminatisbinii, 49. 
Eberxuaiera diflfusa, 74.^ 

„ thyrBoidea, 74, 

„ zeylanica, 74i 
Ecbolium Liniieanain, 75. 

•Elajocarpus biacteutuii, 48^ 

Embelia Ibnagitiea, 67. 

„ floribuiida, 67. 

garciaiscfoliaf 67. 

;; picta, 67. 

,, Kibes, 67. 

„ robuBta, 67. 

• „ Bcsailiflora, 6& 

„ Tilloaa, 67. 

Eyodia edulie, ^ 


*£Todia gmilis, 48. 

Fngara tripbylla, 48. 

Ginalloa Helferi, 64. 

,, Bpathnliftilia, 64. 
Glycosmis obloroaperma, 49. 

„ Bapindoidea, 49. 

Grislea tomentosa, 56. 

Gonipbia enmatrana, 49. 

*Gonania intpgrifolia, 49. 
Gymnopetalum cochin obinonBe, 87« 
„ intogri folium, 58. 

Hcmiagraphis ci>ntiiiis, 74. 

„ hirRuta, 74, 

^Hibiscus sflgittifoliiis, 46. 

,, voatiiaR, 47. 

„ vulpiiius, 49. 

Uomaliura f: gitVdinm, 57. 

„ Griftitrhiaiiuni, 57. 
♦Ilydrocotyle biirinanica, 60. 
laotiaridra obovata, 69. 

Juiiiperus recurve, 378. 

Jussima fluribauda, 56. 

„ rcpons. 56. 

Justicea Kcbulium, 75. 

„ birHUta,74. 

„ piiboBcenR, 74. 

Lagerstrarmia flos-rcginro, SB. 

„ regiiia?, 56. 

•Lemna tcnera, 78. 

Lepta tripbylla, 49. 

Liiniiopbila diffusa, 74. 
Xtiquidambar tricuspis, 52. 
Lorautbus atnprilbiceuR, 62. 

* ,, Bruiidi»iuiiUH, 63. 

„ carinatnluB, 62. 

,, cocciiieuH, 62. 

„ CUll.'^ntUR, 62. 

* „ cIcutliei'opetlauB, 64. 

fariiiohiH, 62. 

„ IcpfaDtbiiB, 62. 

„ pal lens, 62. 

„ pfiitaudrus, 62. 

„ pulvciulciiins, 62. 

„ raceino.sn, 62. 

* „ rbupalocarpos, 62. 

„ rigid us, 62. 

* ,, BiaineDBiB, 62. 

,, BpbcerocarpnB, 62. 

„ ionieutOBUB, 62. 

Laxniiitzera cocci nea, 63. 

„ littorea, 53. 

Ly thrum frutioosa, 56. 

Uuba Bumatrana, 74. 

Moesa glabra, 66. 

* „ perniollis, 66. 

9 , ramcfitacea, 66. 

„ Bumatrana, 66. 

Maroreigbtia audamauicsay 74. 
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Marlea begonioefolia, 61. 

» villosa, tl, 

Memeojlon Grififithiannm, 54. 

„ Horsfieldii, 54. 
n LampoDgnm, 54. 
Helastoma Mulabathricam, 63. 
llimusops Bojeri, 70. 

„ Browniana, 70. 

f, dissocta, 70. 

hexuiidru, 70. 

„ indica, 70. 

„ Kanki, 70. 

„ Boxbui'ghiana, 71. 

Mollngo Glinus, 60. 

Muckia mad eraapa tana, 58. 

„ scabrellii, 58. 

Myriophjllam indicum, 52. 

„ tubercalatam, 52. 

Myrsine myrtillna, 67. 

Nephelium chryseurn, 60. 

* „ hypoleuciim, 60. 

Nelitris pallfucens, 67. 

,, paniculuta, 57. 

Nomapbila coiymboea, 74. 

„ Paris ii, 74. 

„ pubescons, 74. 

„ 4^ stricta, 74. 

Ocbna crocea, 40. 

♦Opbiorrhiziphylloii macrobotrynm, 76. 
Puyciia loiigipiitiolata, 69. 

„ lucida, 69. 

* „ paralleloticura, 69, 70. 
♦Pentace Burhuiiica, 47. 

Peplis indica, 56. 

Pruiius jnvniiic'us, 52. 

„ Jungbubiiiana, 52. 

„ IT) ana bai lieu, 52. 

Pternandra cacrulcbccus, 64. 

Pygoum arboi'cum, 52. 

„ parviflorum, 52, 

•Pyrenaria carrieliisDiiura, 46. 
Pyrrantibus littoreus, 53. 

Bbizopliora cornicnlata, 68. 
Ebodamnia cinerea, 57. 

„ coiicolor, 67. 

„ J^luelleri, 57, 

„ Nageli, 67. 

„ Bubtriflora, 57 . 

„ trinervia, 67. 

Bnbns albescens, 52. 

„ fluvus, 52. 

„ fraziiiifoliuB, 52 . 

„ gauripbnl, 62. 

„ Horslieldii, 52. 

„ lasiocarpuB, 52. 

,, ptiuiculhtus, 52. 

„ racemosus, 52. 

„ TOBeefblioli, 62. 


Rnbns roBseflorns, 62. 

Knellia Bluraeana, 74. 

„ confinis, 74. 

„ hirsuta, 74. 

Sapota tomenlosa, 69, 
*Schizochitou dysoxylifoliiimi 49. 
Scatauthns tnbiflonis, 57. 
Belaginclla aristatnm, 78. 

„ implexa, 78. 

„ Bemicordatnm, 78. 

•Semecarpns albescens, 51. 
SideroxyLon obovatnm, 69. 
Skapbium lanceatum, 46. 

*Souerila airiabilis, 54. 

„ angustifolia, 53. 

* „ Brandisiana, 53, 

„ emacalata, 53. 

„ macnlata, 53, 

„ picta, 53. 

„ Bcapiflora. 54. 

„ Bccuiula, 53. 

„ Bquarrosa, 53. 

Sonneratia acidu, 56. 

„ alba, 56. • 

,, apetala, 56. 

„ Griffithii, 56. 

•Rpathodea ignea, 77. 
♦Spheuodesma oryciboides, 76. 
Strobilantbcs flava, 74, 

„ glaucescens, 74. 

,, peutstemonoides, 75. 

* „ phyllostachya, 75. 

„ Bumatrana, 75. 

Styrax javanicnm, 61. 

* ,, rugosum, 61. 

,, villusa, 61. 

Suffi onia dichotoma, 56. 

Bymplocos adcuopbylla, 65. 

„ attennata, 65. 

,, feiTuginea, 65. 

llarniitoniana, 65. 

„ Horsfieldiana, 65. 

iteophylla, 65. 

,, javanica, 65. 

„ polycHrpa,65. 

„ racemosa, 65. 

„ rnbigiuosa, 65. 

* „ sulcata, 65. 

Trembleya rliynautbera, 53. 

^Tricbosantbes reuiformis, 57. 
Yisenm apbyllnm, 65. 

Yiscum articulatnm, 64. * 

„ attenuatnm, 65. 

„ Helferi, 64. 
y, hetarauthnm, 64. 

„ moniliforme, 64. 
Woedfordia fmticosa, 56. 

Zanonia heterosperma, 
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Invertebrate Animals. 

*A1yca9QS oonioas, 87. 

* „ oronatas, 90. 

„ crispatuB, 87, 91. 

* „ diagonins, 88. ^ 

* ,, digitatus, 41. 

„ graphioas, 93. 

,, heber, 89. 

„ hnmilia, 89. 

* „ iDgrami, var. Wagsonsis, 92. 

* „ jaiutiacna, 92. 

* „ khaaiacua, 90. 

,f niticlaa, 89. 

„ otiplioms, 93. 

„ plectocheilna, 42, 91. 

„ proaoctus, 92. 

* „ pusillus, 89. 

„ Richthoteni, 157. 

„ acniptilis, 87, 91, 93. 

„ Thctibaldi, 93. 

„ nruiila, 93. 

„ vestitiis, 88. 

♦Camptoccraa Austeui, 39, 40. 

„ tcrebra, 39, 40. 
C.ardisoma, 190. 

♦Cataulua Nictncri, 7. 

Glaaailia bacilium, 173. 

,, bulbua, 173, 

„ cylindrica, 1 73. 

„ fusirorriiis, 173. 

„ GouMiaua, 173. 

,, iii'.ignia, 173. 

„ los, 173. 

„ loxustoiiia. 173. 

,, IFa^oni, 173. 

„ (rhecliisa) Philippiana, l7l. 

,, (Nenia) I’cruana, 173. 

„ Pliilippiana, 146, 147, 173. 

,, tuba, 173. 

„ ycspa, 173. 

•Coiiulema atiogia, 237. 

„ iufula, 237, 239. 

* „ „ , var. Achygia, 145. 

„ liniciricta, 237, 241. 

„ painura, 241. 

*Caniptoc6ras liiieatum, 39, 40. 
*Cryptograinzna arukana, 10. 
Cjciophoi'us afiinia, 146, 147. 

4^ ,, auiialatuB, 150. 

„ aqoila, 147. 

aurantiaciia, 148. 

„ calyx, 148. 

„ oxcellens, 147. 

,, llaughtoni, 116,147. 

* „ Ingliaiaiius, 148. 

„ apecioaus, 148. 

„ Biameuttia, 147. ^ 


Gylichna involuta, 8.^ 

* „ laotuca, 9. 

„ Toluta, 2. 

Cypricardia apathulata, 1, 10. 
*DipIommatinacarnQo1a, 1^, 152,158. 
„ conatriota, 155. 

„ oostulata, 154. 

* „ criapata, 153. 

„ exilis, 154. 

„ gibboaa, 1 55. 

„ lluttoiii, 154. 

f, Matoiiais, 155. 

,, Puppcnsia, 152. 

„ scalaria, 42, 44. 

* „ nngnlata, 42. 

Ennea bicolor, 1G9. 

„ ccvlanica. 169. 

„ (ITnttoiiolln) bicolor, 160. 

* „ (lluttonollu) cyliudrelloidoa, 

171. 

„ mellita, 169. 

„ Pirrieri, 170. 

•Fossarus iuaignia, 4. 

„ StolicKkanua, 4. 

Friit-icicola aiinilaria, 1 15. 

CSocai ciriacua Jacqiiomon^ 100. 
♦Gcorissa liratula, 146, 15* 

„ Rawcsina, 158. 

,, aarita, 158. 

^Gibbulina Adamsiana, 7. 

„ Duponti.'iua, 7. 

„ Kevilli, 7. 

* ,, Iloldsworthaiia, 3. 

„ Bubplicata, 3. 

♦Glanconella Andersoiii, 2. 

^Glessula bacaliiui, 43. 

„ orosii, 13, 1 1. 

„ hustula, 44. 

„ orobia, 44. 

„ tonuib'pira, 43, 44. 
Gluucoriolla viridis, 2. 
llclicariou Bcnsoui, 44. 

* ,, Iicloroconcha, 45. 

„ ovatinn, 44. 

„ planospira, 44. 

* „ fialiua, 44. 

„ Bcutclla, 44. 

Uclicina nicobatica, 8. 

* „ Thcobaldiaoa, 8. 

Helix achutiua, 221. 

„ anipulla, 233. 

„ ancopa, 231. 

„ argonta, 232. 

,, aix, 237 . 

,, asporolla, 223, 

„ oapirariB, 237. 

„ atlegia, 237. 

,, Burrakpooreusia, 237. 
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Helix being, 225. 

„ bombax, 167. 
cacuminifora, 287. 

Gampbelli, 232, 

,, capenaia, 244. 

,, castra, 225. 

„ cernica, 282. 
y, oingnlata, 224. 

„ cselatnra, 232. 

,9 (Connlns) sub-tarritnla. 

„ crassicostata, 224. 

„ ojolaflpis, 222. 

99 decussata 246. 

99 delibrata, 224, 225. 

99 detecta, 231. 

„ (Discus) Le Vieuxi, 6. 

9, elegantisaima, 223. 

99 falluciosa, 224. 

9, fastigiata, 237. 

„ gabata, 224, 226, 228. 

9, vitrinoides, 246. 

9, vittata, 224. 

„ Hclferi, 224. 

„ liouesta, 248. 

9, Hubtoni, 225. 

„ hyphasma, 237. 

99 nuf^rfecta, 233« 

„ iiifula, 237, 239, 240* 

99 infreudciis, 244, 

99 ini'ula, 237. 

99 lencophlasa, 237. 

,9 Itivicula, 250. 

„ Massoui, 231. 

99 nioiidax, 224. 

9, mergiiiciisis, 224, 228. 

„ inucrouuta, 233. 

„ NcJiercusis, 251. 

„ Ncwtoiii, 6. 

99 iiilagirica, 224. 

9, Oldhanii, 225. 

„ Osbccki, 225. 

,9 palinira, 237. 

9, pod ilia, 246. 

„ pebasua, 251. 

„ pottos, 218. 

9, poongco, 251. 

99 procuiubens, 226. 

„ proxiriia, 224. 

9, Kawsonis, vide semicerina, 232.' 
„ respiondens, 246. 

9, retilera, 218. 

9, roToluta, 223. 

99 rotatoria, 225. 

,9 rotundata, 6. 

,9 rufu, 232. 

99 ragiiioBa9 224. 

99 semicerina. 282. 

99 Bcquax^ 24^. 


Helix simnaris, 145, 224. 

9, splendens, 246. 

„ squaluB, 224. 

,9 tapeiua, 225. 

9, Tickelli,244. 

99 Tudleri, 224. 

„ tnchoti*opiB, 225. 

Hypselostoma Bensonianutn, 172. 

* 99 Dayannm, 172. 

„ tubiferum, 172. 

Macrochlamys, 246, 230, 145, 248. 

,9 indicns, 247 

99 lecythis, 218. 

99 Inbrica, 24G. 

,9 splendens, 246. 

„ Tesicula, 248, 249. 

♦Mangelia bicinctnla, 6. 

J^icrocystis Hodgsoni, 251. 

99 molccnla, 145, 251. 

99 rorida, 251. 

Moussonia fuscula, 155. 

Myxostoma calyx, 148. 

,, luglisianus, 148. 

Kanina Fairktiuki, 156. 

9, apicata, 237. 

„ arata, 233. 

Kicida cnlmen, 237. 

9, Kiugiana, 156. 

99 liriciucta, 156. 

99 uilgirica, 156. 

,9 nitidula, 156. 

„ PulneyaiiB, 156. 

Niso pyraniidelloides, 5. 

*Kucula crcnulata, 9. 

„ Payteiisis, 9. 

* ,9 Habai'iiana, 9. 

Palaina alata, 154. 

9, crispata, 153. 

,9 lamellata, 154. 

99 patiila, 154. 

„ polyiuorpba, 154. 

„ pupa, 154. 

„ pyraniis, 154. 

99 Btrigata, 154. 

,9 Wilsoni, 154. 

■i^Paratelphusa Dayana, 192. 

,9 sinensis, 193. 

* ,9 Bpinigera, 193, 194. 

•Paxillua adversus, 165. 

9, rnbicundus, 155. 

^Pisi^um Glarkeanum, 9. 

9, palndosum, 10. 

Plecfcopylis, acliatina, 145. 

„ ,9 217, 221. 

9, Andersoni, 218. 

99 anguina, 218. 

^ bracbyplecta, 218. 

99 oyda^s, 1469 218, 222. 
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repercaasa, 218. 

9f 

Lesobeuaultii, 202. 

Plectotropia 

gobata, 228. 

9* 

longipos, 199. 

9f 

Earenoruiu, 218. 

* » 

Ingubris, 197. 

>i 

leiopbia, 218. 

99 

• planata, 203. 

M 

macrompbalbs, 218. 

• „ 

Pealiana, 204. 

9f 

peraixsta, 218. 

• 

» 

Stoliezkana, 199. 

99 

pinaciH, 218. 

*> 

ft 

tnmida, 453. 

99 

plectostomn, 218. 

Trachia deli brat a, 225. 


Pollicaria grayida, 145, 150. 
^Fterocjolas ater, 149. 

„ oetra, 149. 

„ Feddeni, 149. 

^Popa lignioola, 171. 

), problomatica, 154. 

Papina artata, 151. 

Pyiamidella pulobolla, 5. 

Kaphaulus chryaalia, 146, 151. 
Bhiostoma Haughtoni, 146, 150. 
^Kiiigicala apicata, 3. 

^Bobinsoriia, 3. 

„ Cojlonica, 4. 

* „ pusilla, 4. 

Botula aiicops, 143, 233. 

„ dctecta. 231. 

„ indica, 231. 

„ Kuudaeiisis, 231. 

„ oruatlsaimus, 231. 

I, pansa, 231. 

,, Bcrrula, 231. 

„ Shiplayi, 231. 

Sesara Attai-anouais, 146. 

„ ini'ienduns, 1^16, 242, 244. 

„ pjiaica, 146, 146, 212, 245. 
Sophinacalias, 146, 1 16,2J8, 252,255. 

* „ coujungons, 146, 25 1, 259. 

„ diacoululis, 126, 254, 258, 146. 
,, furabilia, 146, 255, 257. 

„ Bchiritosteiis, 255. 

Btreptaxis audainauicus, 163. 

„ Blanfurdiauus, 163, 

„ Barmauiciis, 161, 163. 

,, Hunlcyanna, 146, 169. 

* „ obtnsuB, 146, 161, 166. 

,, Pieifleriauas, 161. 

„ SankeyanuB, 146, 167. 

* „ Boiidulas, 166. 

Byrnola attonuata, 6. 

* ,, dabiOBU, 5. 

Tanyohlaniys, 247. 

^Telpbaaa AndcrBoniana, 451. 

* „ Atkinsoniana, 205. 

* „ Austeniana, 2u3. 

„ ounicularlB, 196. 

* „ Edwardsii, 449. 

„ Ouerini, 190, 203. 

* D binpida, 452. 

M indica, 196. 


„ gabata, 228. 
Trochomorpba, 236. 

„ planorbiB, 236. 


Vertebrate Animals. 

Ablabea bicolor, 33. 

„ bistrigatiis, 33. 

„ collaris, 33, 422, 423, 430. 

* „ „ , yar. chiuensis, 33. 

„ fuscus, 33. 

„ uioliiuuccphaTus, 33. 

* „ n. sp. ( Mnangla, Yunon), 33. 

* „ nicobari^Misis, 33. 

„ Kappii, 33, 422. 

„ teiiuicops, 33. 

Aberamis cotis, 363. 

Acaiilbodactyltis Oantorisi, 30. 
AcantbyliB sylvatioiH, 269. 

Accentor ruboculi>ides, 413, 419. 
Accipiter nisus, 270. 

Acridotliorod tristis, 274. 

Acrouarpus intricatas, 468. 

,, pusiiluB, 46s. 
AcroceplialuB brnunescons, 273. 

„ dumetorum, 273. 

„ palnstris, 273. 

Actitis ochropuB, 276. 

„ glareoUi, 276. 
jl'lgialitis ciiroiiicuB, 275. 
ililgitlialiBCUB erytbroccphalns, 375. 

„ iouschiiDtnfl, 410. 

iEth(>pyga igiiicauda, 378. 
Agrodroina surdida, 213. 

Agrodouix caiiipestris, 274. 

AiiuruB I'ulgens, 397. 

Alauda gulgulu, 275. 

Alcedo beugaloiiBis, 271. 

Alaeouax lakirostris, 272* 

AlBocornufl Hodgsoni, 400. 

Ampliiroa frngilissitna, 467. 

„ tribuluB, 467. 
Amblypharygnodon Atkinaonii, vido 
Mela. 

„ Bachanani, vido 

Mola, 284. 

„ Jerdoui, 285* 

„ meldttinuB, 285. 
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Amblypharyngodon, Mola, 281. 

microlepiA, 281. 
poll acid iiH, 284. 

AmmomaneB phaDnicura, 21G, 275. 

Auastomas oscitans, 276. 

Anomatichthja apogoa, vide Cyclo* 
clicilichthys. 

Ansor iudicuB, 215, 270. 

Ansouia penaugensiH, 38. 

Anthiis rosacens, 383. 

Aquila fulvescena, 207, 216, 270. 

„ imperial ia, 269. 

„ ntevia, 269. 

„ peuuata, 269. 

Araohnechthra asiatica, 209, 272. 

Arboricola rufogularia, Nuto, 380. 

Ardoii ciucrea, 276. 

„ purpurea, 276. 

Ardcola leucoptera, 276. 

Aretrium ii. ap. (Muaugla,) 34. 
schistoaum, 34. 

Argyrnia Issnea, 397- 

ArffyrophiH triincatus, 426. 

Arinia scaletolla, 155. 

Artaniua f'liscua, 272. 

Aaoalapliia bengalensia, 270. 

„ coromaiida, 269. 

^Asollia Sfcoliczkaiia, 263. 

AapiJoparia java, 362. 

„ inorar, 361. 

„ sardina, 361. 

Athene brama, 271. 

„ radiata, 209. 

Aythya nyroca, 277. 

Barbus ainbassis, 323. 

„ amphibiuH, 314. 

„ apogon, 100, 322. 

„ arpUoidea, 294. 

„ arulius, 310, 320. 

„ Beavani, 291. 

„ Blythii, 310- 

„ caruaticus, 299. 

,, chagunio, 291. 

„ cbeiyuoides, 307. 

„ chilinoides, 307. 

„ ohola, 313. 

„ chrysopoma, 293. 

„ chrysopterus, 330. 

„ compressua, 306. 

„ conchonius, 323. 

„ conirostris, 299. 

„ cosnatis, 335. 

„ Cumingii, 326. 

„ ourmuoa, 319. 

„ delioioaus, 293. 

„ Denisonii, 319. 

„ diploohiluB, 189. 

„ dorsalis, 812. 


Barbas dubius, 298. 

„ Duvancelii, 293, 388. 

„ filamentosos, 317, 327, 331« 
„ gardonides, 293. 

„ g^lius, 324. 

„ gibbosua, 294. 

„ gouioaorrifk. 297. 

„ gracilis, 299. 

„ Grayi, 310. 

„ giigauis, 328. 

„ Hamilbonii, 302. 

„ Hampal, 311. 

„ hexagonolepis, 301. 

„ hexastichus, 301. 

„ immaculatus, 293. 

,, iunominatas, 804. 

„ Jordoni, 300. 

„ Kakus, 293. 

„ khudree, 302. 

„ kolns, 318. 

„ Layardi, 312. 

„ lepidus, 317. 

„ liacantlius, 313. 

„ longi^jpinia, 302.to 

„ macrocephaltis, 302. 

„ niacularius, 322. 

„ malabaricua, 302, 307. 

„ McClellandi, 328. 

„ megalcpis, 302. 

„ mclauampyx, 310. 

„ micropogon, 304, 306. 

„ moral, 301, 302. 

„ mnssulah, 302. 

„ mysorouais, 298, 299. 

„ Nashii, 122. 

,, Neilli, 305. 

„ obovatus, 293. 

„ nigrofasoiatua, 327, 

„ parrah, 315. 

,, perleo, 315. 

„ phiituuis, 326. 

„ pinnauratus, 295. 

,, pleuretouia, 296. 

„ polydor, 295. 

„ presbyter, 335. 

„ progeiieius, 302. 

„ Pnckallis, 321. 

„ pulohellus, 308. 

„ punctatus, 325. 

„ puujabeuais, 334. 

,, puntio, 336. 

„ pyrrhopteros, 329. 

„ rodaotylus, 298. 

„ roseipinnis, 297. 

„ rabripinnis, 29^ 

„ Bussellu, 295. , 

„ saramanella, 294. 

„ sarana, 298. 
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Barbus aophore, 304, 320. 

„ sopboroides, 313. 
a, spilopholes, 291. 
aa SpiloraSa 294. 
aa spinalosns, 309. 

,a Stevensonii, 309. 

„ stigma, 329. 
aa Btoliczkanus, 328. 
aa Straobeyia 307. 

,a snbnasutuB, 293. 
aa terio, 832. 
a, tetraspilos, 312. 
a, thermalisa 317. 
aa ticto, 325. 
a, titinsa 316* 

„ tor, 302. 
aa nnimacnlatiis, 331. 

,a Tittatns, 333. 

Batagnr EUiotti, 30. 

Botannis stellaris, 216. 

Braobygramma Jerdoni, 285. 

Bracbyptemus anrantins, 271. 

„ chr^sonotus, 209, 216. 

Branta rufina, 215. 

Broncbocela criatatella, 32. 
aa jabata, 32. 

,, moluccana, 32. 

BadybM citreoloa, 274. 
a, flavoB, 274. 

Bafo calamita, 38. 

„ melaflostictas, 38. 
a, pantberina, 38. 

„ aikkimeDsis, 38. 

,a Tiridis, 38, 386. 

Babica ocellata, 270. 

BuDgarns cserDleos, 36, 423. 

„ fasciatus, 36. 

Bateo plnxnipes, 409. 

Bntorides javanica, 276. 

^Cabrita Jerdoni, SO. 

CacopuB globosus, 38. 
a, systoma, 38. 

Calamodyta agricolensis, 274. 

Calandrella bracbjdactyla, 275, 398, 
400. 

Callopbis intestinalis, 36. 
aa MacClcllandi, 36. 

„ maculicepB, 36. 

Callnla pnlcbra, 39. 

Calotes Emma, 32. 
a, mystaceuB, 32. 
aa opbiovnacbiiBa 32. 
aa yersicolora 82. 

Gantoria Dayana, 34. 

Calliope pectoraliB, 881, 388. 

Capo5ta ampbibiuB, sea Barbofl. 

„ amlioB, 820. 

„ onrmiioaa see Barbus, 


Gapo5ta Denisoali, see Barbns. 

„ dorsalis, see Barbus, 
aa javanioa, Bee Pnntins. 

,a kolas, see Barbas, 
aa lepidus, see Barbas, 
aa macrolepidota, 311. 

^ aa Puokelli, see Barbas, 

aa „ see Pontius. 

,a tbennalis, see Barbas, 
aa titius, see Barbus. 

CaprimalgUB asiaticas, 271. 

„ Tnonticolas, 271. 

GaraBsins aaratns, 277, 278. 

CarpacanthuB ilicifolius, 466. 

Carilla Rivolii, 217. 

Carpodacoa erythrinns, 275 

Casarca mtila, 277, 384. 

Catla Buchanani, 281. 

Centropus rnflpenniSa 272. 

CorbcruB rhyiicbops, 34. 

Ceriornis satyra, 377. 

Certhia ncpaleusis, 400. 

Ceryle rndifl, 271. 

Chaotomorpha indica, 463. 

Chamteleo vnlgaris, 32. 

Gbarailnus longipos, 215, 270. 

Charasia dorsalis, 32. 

Chatorhoa caadata, 273. 

Chaolelasmas streperuB, 277. 

Chelidon cashmiricnBis, 383. 

Ghelidorh^'ujc hypoxantbn, 390. 

Chimarrhornis leucocephaiH,8S4, 390. 

Gbondrostoma boggut, 1*12. 

a, Duvaucelii, 129. 

aa falangce. 111. 

a, gangcticam, 142. 

a, kawras, 127. 

aa mallyn, 129, 

„ semiyelatus, 127. 

,, wabtanab, 358. 

ChryBOcolaptcB DelesBorti, 271. 

Cbrysomitris spiuoideB, 394. 

Cbrysopoloa omata, 35, 422. 
a, rubesconSa 35. 

Ciconia episoopus, 276. 

Cincloa asiaticas, 400, 413. 
a, casbmiriensiB, 390, 413. 

CircBetns gallicuB, 207, 269. 

Circus cinoraceas, 270. 
aa soraginosQB, 270. 
a, SwaiuBoni, 270. 

Cirrbina affinis, 116. 

a, anisura, 132, 136. 

at bata, 133, 140. 

aa bengaliensis, 142. 

aa Berdmorei, 182, 181. 

aa Bloohii, 184. 

,a oalbasu, 116. 
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Girrliina Caveril, 134. 

M dero, 132, 157. 

„ diploohilns, 133, 139. 

f, DasBamieri, 119, 142. 

,1 dyoheila, 138, 136. 

„ faBciatns, 310. 

„ fimbriatuB, 114. 

„ gohama, 132, 138. 

9, gODins, 117. 

„ isuniB, 142, 133. 

9, Kohlii, 132, 133. 

9 , latioB, 132, 139. 

9, Lesobenaultii, 132, 114, 134. 

„ macronotuB, 113. 

9, mioropogoD, 116. 

99 moBario, 133, 141. 

„ mrigala, 133, 135» 

„ nandiouB, 113. 

„ plambea, 135. 

,, reba, 133, 141. 

„ , rewah, 142. 

„ rubripinuis, 135. 

„ rubro-panctatuB, 118. 

„ sada, 132, 138. 
GirrhinichthyB, Dusaumieri, 142 
Gistioola scbcDnicola, 273. 

Gittacioola macronra, 269. 

Coccystea melanoloacoa, 209. 

Goclioa purpurea, 377. 

Coluber porpbyraceus, 33, 422. 
Collocalia faciphaga, 383, 390. 
Golumba leucouota, 381, 412, 384. 

„ iutermodia, 275, 430. 

Gompsosoma Hodgsoni, 34, 422. 

„ n. sp. (Muangla, Yunan), 33. 

„ melanurum, 33. 

„ radiatum, 33, 422, 430. 

„ retioulare, 33, 422, 

„ semifasciatum, 34. 
Gonoatoma sDinodium, 378. 


Gopsychua saularis, 273. 

boraoias affiuia, 214. 

„ indioa, 271. 

Gorvua culmiiiatua, 213, 396, 274. 
„ aplondena, 213, 274. 

Gorydalla rufula, 274. 

„ atriolata, 394, 400. 

Gotnmix ooromandelica, 275, 

„ communis, 275. 

Gofcyle conoolor, 208, 271. 

„ rupestria, 271. 

3 , sinenais, 271. 

Grooodilus paluatris, 30. 

„ porosus, 30. 

Grooopns cblorigaster, 214, 275. 

„ pheenioopterua, 214. 

Groaaooheilus bata, 140. 

„ barbatulns, 189. 


GrosBocbeilns diploohilmii 189. 

„ gohaana, 138. 

„ gobioidea, 141. 

„ latins, 189. 

„ reba, 142. 

„ aada, 138. 

Gryptolopba cinereooapilla, 272. 

Gaculua canoms, 209, 271. 

Gulioipeta Burkii, 212. 

Curaoriua coromandelions, 275* 

Gyauecula aueoica, 273. 

Cyclocheilichtbys apogon, 322. 

„ pinnauratna, 295. 

Gyliudrophis rufoB, 33. 

Gynophis helena, ^ 

„ malabaricua, 34. 

*Cynopterus braohyaoma, 260. 

Cyomia banyumas, 273. 

„ Jerdoni, 210. 

„ Tickellias, 210, 273. 

Gyprinus abramioides, 281. 

„ acra, 140. 

„ angra, 122. 

„ anjana, 358. 

„ ariza, 127. 

„ auratns, 278. 

„ bata, 140. 

„ boga, 128. 

„ calbasu, 116. 

„ canius, 324. 

„ catla, 281. 

„ chagunio, 291. 

„ chola, 313. 

„ cirrhosuB, 134. 

„ concboniuB, 323. 

„ oosuatis, 335. 

„ cotio, 863. 

. „ cura, 140. 

„ curchis, 116. 

,, curmuca, 319. 

„ cursa, 116. 

„ cursis, 116. 

„ daurioa, 355. 

„ daniconius, 358. 

„ dero, 137. 

„ elanga, 357. 

„ faloata, 124. 

„ fimbriatus, 114. 

„ geluis, 324. 

„ gohama, 138. 

„ gouiua, 116. 

„ gotyla, 109. 

„ guganio, 328. 

„ Hamiltonii, 122. 

„ i»y®,362. 

„ joalins, 126. 

„ jogia, 866. 

„ konUiis, 118. 
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CjpnaiM Uinta, 109. 

„ latioB, 139. 

„ MoClellandi, 293. 

„ mola, 284k 
„ morala, 121. 

„ mcn^f 861. 

„ moaal, 801. 

„ mrigala, 186. 

„ mnaiha, 121, 123. 

nanoar, 115. 

„ Baadina, 113, 115. 

,, BBkta, 278. 

„ pangBsia, 125k 
„ paBBio, 126. 

„ pansiuB, 121. 

„ phatnaio, 326. 

„ potail, 1 23. 

„ pvntio, 336. 

„ putitora, 301. 

,, raabora, 360. 

„ reba, 141. 

„ Ricbardsonii, 262. 
yy rohita, 120. 

„ sada, 138. 

„ sarana, 293. 

„ BemiplotuB, 280. 

,, Bopliortt, 304, 329. 

„ Bucatio, 107. 

„ Butiha, 366. 

„ terio, 332. 

„ ticio, 326. 

„ iitiaa, 316. 

„ tor, 302. 

Cypselus aiiiius, 208, 277. 

„ batabsieiisis, 271- 
„ mclba, 2u8, 269. 

Cyi^dactjlvis affinis, 31. 

„ rubidns, 32. 

Dalesia Bassellii, 37. 

Dangila Berdmoi-ei, 134. 

„ Kuhlii, 133. 

„ Leseheuanltii, 134. 

„ themoiciiB, 366. 
SendrochelidoB coronata, 271. 
Deudrocitta UucogoBtra, 214, 216. 

„ pufa, 274. 

Dendrocygna arcaata, 277. 
Dendrophis caadiliueatfi^SS. 

„ piota, 35, 422. 

Dicoeum miaitnom, 272. 

Picruros cceraleaceuB, 272. 

„ macrocercoB, 210, 272. 
Piplopelma carDatioum, 38. 

,, pBlchnim, 38. 

„ rnbrum, 88. 

Pipsas boOpB, 35. 

,, bubuliua, 86, 441, 422.. 

„ FoiBieui, 35, 423, 439. 


Dipsas go1[ool,88. 

„ besa^nata, 85, 488, 439. 

„ multifasoiata, 86, 440. 

„ xnaltimaonlata, 85. 

„ nigromargioata, 441. 

„ trigonata, 35, 442. 

PlBtyobns maoiilatnB, 364. 

DiBooguatbns crenulatua, 110. 

,, fuBiformiB, 110. 

„ lamta, 109, 110. 

„ macrochir, 100. 

„ obtusuB, 110. 

„ TufDB, 110. 

Draco DiiBsnmen, 32. 

„ macnhitHB, 82. 

„ volaiiB, 32. 

Prjiuoica inoi^nata, 273. 

„ neglecta, 274. 

Dnnictia byporythra, 273. 

Purgella huiioBca, see Macrochl.'x* 
mys. 

Prymoclmres stcllatns, 400. 

Eehis cariiiutii, 37. 

EdoliuB puradiaeiis, 269. 

Elanus melatioptoruB, 270. 

Einboriza lliittoni, 274. 

Eitiyiia grnnosa.. 30. 

Emya craaaicoUiB, 30. 

„ Haniiitoiiii, 30. 

Euliydriiiu BcluBtosa, 30. 

„ Talukudyen, 36. 

ErytlirosU^rna ucoroana, 278. 

„ paiTa, 273. 

Eryx JohoJi, 36. 

Esacns rceiirvirostris, 276. 

Esouius daiiricu, 366. 

,, madffi aBpatcnsis, 366. 

„ inalabarica, 366. 

Eumyins niolaiiopB, 272. 

Eupodotia Edwardsii, 275. 

Esirelda aiiiaiidavu, 274. 

„ lunnosa, 274. 

EiibiepbariB ilardwickii, 32. 

EumeceM Ilardwickii, 31. 

„ Indicus, 31, 

„ iiuv. sp. (Momicn), 31. 

„ indicuw, var chitteiiBis, 31. 

„ BikkimeiiBiB, 31. 

„ iiov. sp. (Yuxiuu), 31. 

*Eupropc» uovem cariiiatUB, 12, 81. 

„ cariuatuB, 31. 

„ ougicaiiiiatuB, 13, 31. 

„ maculariuB, 13, 31. 

„ iiionticolu, 14. 

quinquctBCuiatne, 31, 

„ rufcBccna, 13, 31. 

Euspiza loteoU, 275. 

„ meUBOcopbaU, 275. 
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Entolma^tns Bonellii, 269. 

Falcinelliis igneas, 270. 

Faloo jagger, 270, 

Felis uncia, 415. 

Feraiiia Sioboldi, 85. 

Frauoolinns pictns, 275. 

Fregiliis graculna, 384, 396. 

Fringillauda nemoricola, 400. 

Fuligula cristata, 215. 

Gallinago galHoala, 276. 

„ 8colopacinu3, 215, 276. 

„ steiiura, 270. 

Gallinara phetiicura, 

Galloperdix luuulosus, 275. 

„ Bpadiccu.'*, 215, 275. 

GallophasiH melanoiiotiis, 379. 

Gallus ferruginous, 214, 217. 

„ Sonneratii, 215, 275. 

Garra alta, 110. 

„ coyloneusia, 110. 

„ gotyla, 110. 

,, Jordoui, 110. 

,, lamta, 110. 

%, malabat'iea, 110. 

Gavialis gaiigcticus, 30. 

Gaz.ella picticauda, 413. 

Gecko, guttatus, 31. 

,, iSmitliii, 31. 

„ Btentor, 31. 

Geociclila cyanuta, 273. 

Geophis Perroteti, 33. 

^Goorissa Blaufordiaua, 158. 

Gerunticus papillosus, 277. 

Gobio angra, 122. 

„ anisura, 136. 

„ anisurus, 127. 

„ augraoides, 128. 

„ bicolor, 126, 142. 

„ boga, 128. 

„ bongou, 143. 

^ „ bovauins, 127. 

,, caiiarensis, 319. 

,, curmuca, 319. 

„ Dussuniieri, 143. 

,, Uamiltouii, 127. 

„ iaurus, 122, 143. 

„ limnophilus, 141, 142. 

„ lissorbynchaa, 140. 

„ malacostomus, 124. 

„ pangusia, 125. 

• „ ricnorbyuohas, 123. 

Gongylopbis coDicus, 36. 

Gonoprokbopteros kolas, see Ilypselo- 
bai'buB. 

Gonorbyuohos bimacalatns, 110. 

„ brachyptera, 110. 

„ brcyia, 138. 

„ oaudatUB, 110. 


Gonorhyncbns fimbriatos, 138. 

„ gobioidea, 141. 

„ gotyla, 110. 

„ McClellandi, 110. 

„ petrophilus, 352. 

„ rupeculua, 109. 

„ Btenorbynchaa, 110. 

Gonyoaoma graminneum, 35. 

„ oxycepbalum, 35. 35. 

» n. ap. (upper Barma), 

Graculus javauicus, 277. 

Grandala coelicolor, 403. 
Grammatoptila striata, 375. 
Grauculiia Macei, 272. 

Grua antigonc, 276. 

„ ciuerca, 276. 

„ leucogerauus, 215. 

„ Virgo, 276. 

*Gymnodactylus khasicnaia, 31. 
Gymuostomua attauah, 358. 

„ bicolor, 126. 

„ fulnngee, lU. 

„ mnllya, 129. 

„ bengalensis, 270. 

Gyps iiidicns, 270. 

„ infuscus, 208, 

Halcyon leucocephalns, 208, 271. 

„ smyrneiiais, 271. 

Halya hiinalayanus, 311. 
*Heiiiidaciylus bengalensis, 14, 31, 

„ frenatus, 31. 

„ Lcscbcnaultii, 31. 

„ maculatus, 31. 

,, Mortoni, 31. 

Herodias alba, 276 . 

„ garzetta, 276. 

Hoteronota affinis, 31. 

Hierococcyx varius, 271. 
Himuutopus Candidas, 276. 

Hiuulia iiiaculaba, 31. 

Hipi^tes hydriuua, 35. 

Hirundo eryihropygia, 271. 

„ filitera, 208. 271. 

„ fluvicola, 271. 

„ rustica, 207, 271. 

Hoplopterus malabaricus, 276. 
Horoibes bruimeifrons, 401. 
HoimoceraB fiacciduin, 467* 
Huttouella bicolor, 170. 

Hydrocissa coronaba, 269. 
*Hydrodactylas, n. sp. (Yonan), 39« 
Hydropbis coronata, 36. 

* „ orassicollis, 19, 36. 

* „ Fajreriaua, 19. 

„ gracilis, 36. 

„ gronoaa, 19. 

„ Hardwickii, 19.. 

„ tobenmlatiB, 18, 86. 
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Hydrosanrns salTator, 30. 

Hyla ohinonsis, 89. 

Hylorana eiyrthrsea, 38. 

„ flavescGUB, 38. 

* „ granulosa, 23, 38. 

„ macrodactylus, 88. 

* „ monticola, 25, 38. 

* „ n. sp. (Monlmeiii) 38. 

* „ nicobariensis, 38. 

♦Hypnale ailinia, 20, 37. 

Hypselobarbua abramioides, 287. 
„ kolus, 318. 

Hypsipetes ganesa, 211, 216. 

„ neilgherriensis, 211. 

vilatns, 116. 

Hypsirbina enhydris, 33, 443. 

„ plumbea, 35. 

IbidorhynohuB Struthiersi, 400. 

InuoB pelopa, 375. 

„ rhesus, 375. 

Ithaginia cruentus, 384, 400. 

*lzalu3 cinerascens, 38. 

„ glandulosa, 28. 

* ,, lateralis, 29. 

* „ punctatus, 27. 

„ tinnieus, 28. 

1x08 luteolua, 273. 

Jauthia mfilata, 390, 440. 

Japalura, nov. sp. Momien, 32. 

„ variegata, 32. 

Jora ceylauica, 273. 

Kema Hodgsoni, 415. 

•Kerivoula aurata, 186. 

Ketapa ceylouensis, 270. 

Labeo ariza, 113, 127. 

„ bicolor, 113, 126. 

„ boga, 113, 128. 

„ oaibasu, 112, 115, 

„ ccphalus, 131. 

„ chalybeatufl, 130. 

„ cnrchis, 116, 117. 

,, curchius, 112. 

Denisonii, 319. 

,, diploatomuM, 112, 124, 125. 
,, Dussumieri, 112, 117, 119. 
,, dyochoilus, 136. 

,, falcatus, 112, 124. 

,, fimbnatus, 112, 114, 120. 

gonius, 117. 

„ kontius, 112, 118. 

„ kawrus, 113, 127. 

„ Lesohenaultii, 114. 

„ luacronotUB, 113. 

„ malacostomuB, 124. 

„ melanampyx, 810. 

„ microlepidotuB, 117. 

„ morala, 112, 121. 

„ xnuUya, 113, 129. 


Labeo nancar, 112, 115. 

„ nandina, 112, 113, 116. 

„ Naahii, 112, 122. 

,, nigrcsceuB, 112, 118. 

,, paugusia, 112, 125. 

„ porcelluB, 116. 

„ Reynauldi, 120. 

„ ricnorhynohuB, 112, 123. 

„ Bohita, 120. 

,, roita, 112. 

„ Bouxii, 119. 

,, striolatus, 112, 126. 
LabcobarbuB ^amiltonii. Bee Barbas. 

„ maorolepia, 302. 

,, mosal, 307. 

„ tor, 302. 

Lagomys Roylei, 390, 401. 

Lanins erythronotus, 210. 

tephrodornis, 397, 410. 
oanicepa, 272. 
erythronotus, 272. 
lahtora, 272. 
vittatuB, 272. 

Larva nivicola, 399. 

Leptocoma zeylanica, 272. 
Loptoptilas javanicus, 276. 
Leptorhytoon jara, 36. 443. 

Lcuciscus Alfredianus, 364. 

„ anjana, 358. 

„ barbatus, 356. 

„ Bclangcri, 365. 

„ biuotutuB, 304. 

‘ „ catla, 281. 

„ caverii, 358. 

„ cbitul, 285. 

„ cosuatis, 335. 

„ danda, 358. 

,, danicouius, 358. 

„ Duvaucelli, 333, 364. 

„ dystomuB, 358. 

„ Eirithovenii, 358. 

„ filainentoBus, 331* 

„ flavuB, 358. 

„ harengula, 283. 

„ lateralis, 358. 

„ Mahecola, 331.* 

„ malabaricus, 358. 

„ margaro^es, 362. 

,, znolettinuB, 285. 

,, microoephalus, 860. 

„ morar, 361. 

,, presbyter, 835, 360. 

„ Sandhkol, 285. 

„ Bulphurens, 329. 

„ rasbora, 358, 860. 

„ mbripes, 101. 

„ Btigma, 329. 

„ tbermaliB, 317. 
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Leuoisona xantliogramme, 360. 
Leacooei'oa aureola, 272. 

9 , pecboralia, 210. 

„ ^ leuoogaster, 272. 
LeucooiBCUs microlepis, 284. 
u xnola, 284. 
if pellucidua, 284. 
Leucosticte haomatopygia, 413. 
Liolepis guLtatus, 32. 

Lithofalco chicquera, 270. 
Lophophanes ssmodius, 384, 400. 

Bearani, 384, 390, 400. 
„ • diorous, J384, 390, 400. 

Lobivanellus goensis, 275. 

Locustella Hendersoui, 273. 
Lophophorus Impoyanns, 377. 
Lyoodon aulicus, 86, 423, 442. 

„ jar^ 423, 442. 

„ Btriatus, 36. 

*Maboaia Jerdoniana, 81. 
Machlolophns Jerdoni, 213, 274. 
Maoroglosflua mimmus, 261. 

* „ spela^us,' 261, 

Jiifalacooircas griseus, 269. 

„ inalabaricus, 273. 

„ Malcolmi, 273. 

Mayoa modes ta, 108. 

Megalaima caniceps, 209. 
Megarasbora elanga, see Kaabora. 
Melophus molanicberus, 214, 275. 
Moiiicoros bioornis, 208, 271. 

Merops forrugiceps, 208. 

,, Fhilippeusis, 208, 271. 

„ torquatus, 208. 

„ yiridis, 208, 271. 

Merula albocinota, 383. 

„ nigropileus, 211, 216. 

Meiopidius iudicus, 276. 

Micronisus badiua, 270. 

Milvus govinda, 207, 270, 401. 

„ major, 270, 

Miniopteris australis, 266. 

„ blopotis, 265. 

Kinla ignotincta, 410. 

Mirafra canbillans, 275. 

„ elfythroptera, 275. 

Mola Atkinsonii, 285. 

„ Buchauaui, 284. 

„ hareng^la,' 283. 

„ melettinuB, 285. 

Morar morar, 361. 

Motaoilla dukhunenBiB, 274. 

^ maderaspatana, 274. 

„ perBonata, 274. 

„ Bulphurea, 274. 

Mrigala bengaliensis, 142. 

„ Buohanani, 135. 

Muuia malabanca, 274. 


Munia undulata, 274 
Mnscicapnla Buperoiliaris, 273. 
Myiagra aroroa, 272. 

Myiophonua Horsfieldii, 211, 216. 
Myzornis pyrrhoura, 378. 

Kaja tripudians, 36, 423. 
Nemorhoedus bubalinus, 897. 
Neophron percnopterus, 207, 270. 
Nettapus coromandelianus, 277. 
Ninox Bcutellatus, 271. 

Nuria albolineatu, 355. 

„ alta, 356. 

„ denri^a, 355. 

„ malabarica, 356. 

„ thermoicos, 356. 

„ therinophilus, 356. 
Nucifraga hemispila, 396, 410. 
Nycteridium himalayanuin, 15. 

„ Schneideri, 15, 31. 
Ochromela nigrorufa, 210, 216. 
(Edicnemus crepitans, 276. 
Oligodon dorsalis, 33. 

„ Bubgriseus, 33. 

„ snbpunctatus, 33. 

Onycbocepbalus capensis, 426. 
Ophiophagus claps, 36, 423. 
Ophiops Theobaldi, 30. 

Ophites, n. Bp. (Momien), 36. 
Opsarins daniconius, 358. 

Oreinus Griffithii, 852. 

„ guttatus, 350. 

„ Hodgsoiiii, 342. 

„ maculatus, 350, 352. 

„ plagiostomus, 351. 
ff progastus, 349. 

,, Kiebardsonii, 352. 

„ sinuatns, 350. 

Oreocoetes cinclorhjnchus, 273. 
Oriolus ceylonensis, 212. 

„ kundoo, 212, 273. 

„ melanocephalus, 273. 

Orthotomus longicauda, 273. 
Oriocalotes, n. sp. 32. 

Oriotiaris tricarinatus, 32. 
Ortygiomis pondiceriana, 275. 
Osteobrama Alfredianus, 364. 

„ cotis, 363, 364. 

„ microlepis, 365. 

„ Ogilbii, 366. 

„ rapazi 366. 

OBteochiloa cephalus, 130, 131. 

„ Neilli, 129, 130. 

„ roBteliatus, 129, 130. 

Otooompsa fuscioandata, 217, 269. 

„ joooaa, 212, 216. 

Otolygon nigrum, 272. 

OtuB brachyotos 279. 

OviB ammon, 400, 402, 413. 
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Ovis nahnra, 402, 415. 

FalsDOrnia Alexandri, 208. 

„ rosa, 271. 

„ teeaa^ 270. 

„ torqnata, 271. 

Pandion halispetns, 270. 

Paugshura flaviventer, 30. 

„ sylhetensis, 30. 

,, tecta, so. 

Fareas monticola, 36, 422. 

Panis cinereiis, 213, 274. 

Passer flavicollis, 274. 

3 , indicus. 274. 

Fasserita myotorizans, 35, 422. 

„ pnrpnrasccns, 35. 

Pastor rosons, 274. 

Pavo cristatns, 275. 

„ maticus, 214. 

Peiamis platurus, 36. 

Perdioula asiatica, 275. 

„ erythrorhyncha. 275. 

Fericrocotas er}'thropygium, 272. 
3 , I)eregriuus, 273. 

„ apeciosus, 269. 

FerilampnB macrourus, 356. 

„ rocurvirostris, 356. 

„ tliermophilus, 356. 

Peripia Cantoris, 31. 

„ Peronii, 31. 

Pemis cristata, 270. 

Petrocossy pirns cyanens, 211, 273. 

Phacnicopterus axitiquorum, 277. 

Phclsuma andaTnaneuso, 32. 

Philomachus pugnax, 276. 

Phyllomedusn tiuniens, 28. 

'*^Phyllorhiiia nicobarensis, 263. 

Pliyllurnis Jerdoni, 273. 

„ mahibarica, 212, 216. 

Phyllopneustcraina caligata, 274. 

Phylloscopiis indicna, 274. 

„ lugubris, 383, 400. 

„ magnirostris, 212. 

„ viridaiius, 274. 

Ficus hyperythruB, 398, 412. 

„ mahrahttensis, 271. 

Pipastes arborens, 274. 

Pipistrel] us coromandolious, 461. 

Piprisoma agile, 272, 

Pitta bengalensis. 211, 269. 

Platurus Fisheri, 36. 

Platycara lissorhyncbns, 110. 

„ nasuta, 110. 

PloceuB baya, 274. 

PlotuB melanogaster, 277. 

PodiccpB PhilippoDsis, 277. 

Polypedatcs annectans, 38. 

„ Hascbeanus, 38. 
maculatus, 38. 


Polypedatcs marmoratus, 38. 

„ plenrostiotus, 38. 

„ quadrilineatus, 38. 

„ smaragdinus, 38. 

,, tuberoulatus, 26, 88. 

Porpliyrio poliocepbalus, 276. 
Pratincola caprata, 273. 

„ iiidica, 273, 397. 
Prcsbytcs scbistaceus, 397. 

Frinia gracilis, 273. 

„ socialis, 273. 

Procarduelis nipalensis, 387. 
Proparns obrysajiis, 413. 

Pt'opasser thura, 381, 383. 
Psarnmodynastes pulvcruleutus, 35, 
423. 


Psammopliis condaniirus, 35, 436, ^<38. 
„ Loithii, 438. 

Psammosaurus sciucus, 30. 

Psoudopus gracilis, 31. 

Psilorhyncbus balitora, 106, 107. 

„ sucuiio, 106, 107. 

„ variegatus, 106. 

Pterocles exustus, 214, 216, 275. 

„ fasciatus, 214, 275. 

Ptyas Koros, 34. 

„ mu COSUB, 34. 

Ptycbobarbus couirostris, 354. 

Ptycliozoon bomalocopbulum, 31. 

ruoilulu nibida, 32. 

Puiitius ambassis, sec Barbus. 

M apogon, BOO Barbus. 

„ aruliuB, 320. 

„ loiacantbus, 313. 

„ carnaticus, 299. 

„ clirysopterus, 330. 

,, coiicbunius, sue Barbus. 

„ Denisouii, 319. 

„ dubius, 298. 

„ Duvaucelli, see Barbus* 

„ iiJamuiitosuB, see Bai'bus. 

„ zelius, see Barbus. 

„ gouiosoma, 297. 

„ gracilis, 299. 

„ gugaiiici, 328. 

„ javaoica, 313. ^ 

„ lopidiiB, 317. 

„ melauainpyx, 310. 

„ modcstua, 329. 

„ nigrofasciatuB, 827. 

„ parrah, 315. 

„ perlee, 313. 

„ pbutunio, see Barbus. 

„ pinnauratus, 295. 

„ plourotceuia, 296. 

„ presbyter, 335. 

„ Puckelli, 321. 

„ punotaius, see Barbas. 
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Fnutins pnnjnbensia, 334. 

„ pnntio, 336. 

„ pjrrhopteras, see Barbns. 

„ rubripennifl, 294. 

ff stigma, see Barbus.' 

„ Stoliczkanns, see Barbus. 

„ terio, see Barbns. 

ff tioto, see Barbns 

„ UDimacnlatuB, see Barbns. 

„ vittatus, see Barbas. 

’^Psyicephalus khasiaiius, 23. 

„ breyiceps, 37. 

Fycnonotns pusillus, 273. 

Pyctorhis sinensis, 273. 

Pyrrhoplectes epanletta, 377. 

Pyrrhospiza punicea, 387. 

P«r rLiila aurantiaca, 378. 

Pyrhnlaucla grisea, 216, 275. 

Python molnms, 36. 

,, reticulaius, 36. 

Pyxidia Mouhotti, 30. 

Querquednla circea, 277. 

„ crecca, 277. 

Bacoma brevis, 348. 

„ chrysoclilora, 343. 

„ gobioidcs, 343. 

„ labiatus, 343. 

Bana cyaiiophlyctis, 37. 

„ Gummii, 21, 57. 
gracilis, 37. 

„ „ var. Andamanensis, 37. 

„ „ var. nicobariensis, 37. 

„ „ var. pulla, 37. 

„ Kuhlii, var. cbiueusis, 37. 

„ Liebigii, 22. 

„ sikkimensis, 22. 

„ tigrina, 37. 

Basbora Buchanani, 360. 

,, daudia, 358. 

„ daniconins, 358. 

,, Binthoveiiii, 358. 

„ elanga, 357. 

„ malabarica, 358. 

„ neilgherriensis, 359. 

„ woolaree, 358. 

^Bbacophofiis macnlatus, 39, 37. 

„ luaximus, 27, 39. 

„ Beinwardtii, 27. 

Bbizocloninm occidentalis, 464. 

Bbodeus indicns, 285. 

„ macrocephalns, 284. 

Biopa albopnnctata, 31. • 

„ angnina, 31. 

* „ lineolata, 31. 

Bobtee Alfrediana, 364. 

„ Blytbii, 365. 

„ cotio, 363. 

„ miorolepis, 100, 865, 


Bobtee Ogilbii, 366. 

„ pangut, 335. 

„ ticto, 325. 

„ ^ Vigorsii, 365. 

Bobita Belangeri, 116. 

„ bengaliensis, 120. 

,, Bnchanani, 120. 

,, calbasu, 116. 

„ cbagunio, 291. 

„ cbaljbcata, 130. 

„ fimbriata, 114. 

„ gonius, 117. 

„ Lescbonanltii, 114. 

„ lineata, 130. 

„ morala, 121. 

„ nandina, 113. 

„ Eeynauldi, 116. 

„ rostellatns, 130. 

,, Bonxii, 119. 

,, valeucicnnesi, 120. 

Bncerviis Dnvaucelli, 217. 

Buticilla crythrogastra, 404, 413. 

„ frontalis, 383. 

„ fuliginosa, 390. 

„ rubveutris, 212, 273. 

Salea Horsbeldii, 32. 

,, Jerdoni, 32. 

Salporuis spilonota, 272. 

Sarcidiornis melanonotu, 277. 

Sarciopborus bilubus, 215, 276. 

Satyrus padma, 385, Bote, 397. 

Schizopygopsis Stoliczkse, 353. 

Scbizotborax barbatns, 338. 

„ brevis, 348. 

„ cliiysochlorus, 343. 

„ curvifrons, 344. 

„ Edeuiana, 346. 

„ esociuus, 347. 

„ gobioides, 343. 

„ Hodgson ii, 342. 

„ Hugelii, 345. 

„ intermedins, 339. 

„ labiatns, 343. 

„ longipinuia, 347. 

„ micropogon,346. 

„ nasns, 845. 

„ nigerj 339. 

„ nobilis, 341. 

,, plagiostomns, 351 

,, planifrons, 341. 

„ Bitcbianns, 340. 

„ sinnatns, 350. 

Semiplotns McClellandii, 280.* 

„ modestns, 27^. 

Silybnra Ellioti, 33. 

Simotes bioatenatus, 422,. 430. 

„ n, sp, (Naga Hills.) 

„ pnnotnlatus 33, 422. 
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Simotes Bnssellii, 83. 

* „ Remifaoiataa, 16, 33. 

,, Theobaldi, 33. 

Siphia Btrophiata, 390. 

Sitana micior, 82. 

8itta oastaneoventris, 272. 

SWfk strigala, 377| 410. 

Sniiliogaster Belangeri, 365. 

Spilomia spilogaster, 270. 

Spizautus cirrhatus, 269. 

,, nipaleasia, 217. 

StelLio himalayanus, 32. 

,, tubercnlata, 32. 

Sterna javanica, 277. 

Strix indica, 269. 

Sturnopnstor contra, 269. 

Sylvia affinis, 271. 

„ orphea, 274. 

Sypheotides aurituB, 215, 275. 

Syrnium sinense, 207. 

Syrrhaptea tibetanns, 413. 

Systomua amphibins, 314. 

„ apogon, 322. 

apogonoides, 322. 

„ ariilms, 320. 

„ assimilis, 331. 

„ cauicuB, 324. 

ff carnaticus, 314. 

„ chola, 313. 

„ chrysomns, 293. 

„ chrysoponia, 294. 

,f conchonius, 323. 

,, dorsalis, 312. 

filameutosQS, 331. 

„ golius, 324. 

„ gibbosns, 332. 

„ Hamiltonii, 313. 

„ imniaculatus, 293, 313. 

„ leptosomiis, 326. 

„ macnlariiis, 322. 

niaderaspateusis, 331. 
inalacopternB, 335. 
niicrolcpis, 365. 
phntunio, 326. 

„ pyrrhopterus, 329. 

,, rnbropinctiis, 325. 

„ Bophore, 313, 329. 

„ tetrarapagns, 316. * 

„ ticto, 325. 

„ tripanctatna, 3S5. 

„ nnimacnlatna, 331. 

Taccocoa affinis, 272. 

„ Birkee, 209. 

Tachydromiis Haughtonianua 30. 

„ sexlineatas, 30. [bns. 

Tambra abraTDioideB,see Hypsela bar- 

Tantalna leueooepkalus, 276. 

Tarfligftr ohryaoeaC 400. 


Tchitrea paradisi, 210, 272. 
Tetnenncbns pagodomm, 274. 
Tephrodoruis pondioeriaua, 272. 
Testndo Phayrei, 30. 

Tetragonoaoma ofTrone, 36. 
Tetraogallaa tibetanas, 419. 
Thamnobia carnl;>ayonsis, 212, 273. 
Tliynnichthys hareugula, seo Mola, 
283. 

Tiaris snbcristata, 32. 

Tinnunculas alaudarius, 270. 

Tetanus glottis, 276. 

Trachiscinm fusoiim, 422. 

Tragops frontioinotiis, 35. 

„ prasitins, 33, 422. 
Trimeresurus Antlcrsoni, 421, 443. 

„ Cantoris, 37. ^ 

„ cannatuB, 37, 426. 

„ conviotuB, 37, 445. 

„ crythrurus, 37. 

„ graminoas, 37, 423. 

„ monticola, 37, 423, 4 1- k 

* „ mutabilis, 37. 

* „ n. sp.(UpperBirma) 37. 

„ obscurus, 443. 

„ porphyraceus, 37, 418. 

„ strigatns, 37. 

Tringa damaccusis, 276. 

„ Tcmminckii, 272. 

*Trii»nops persiens, 455. 

Trionyx gangcticus, 30. 

„ Phayrei, 30. 

Trochaloptorou affine, 383, 396, 4'.K). 

„ Bubunicolor, 378. 

Troglodytes nipalciisis, 383, 400. 
Tropidococoyx Perroteti, 35. 
^ropidonotns bell ulus, 432. 

„ hinialayannts, 18, 31, 

422, 434. 

„ jiinceus, 31, 422, 131. 

„ macrops, 421, 422, 436. 

„ macrophthalmus, 3 1, 

421. 

„ XI. Bp. (Hotha), .31. 

,, platyceps, 31, 422. 

„ plumbicolor, 34, 43, 

„ quinenneiatus, 34, 421, 

422, 431. 

„ Bikimcnsis, 17, 34, 436, 

„ stolatas, 34. 

„ subminiatud 18, 34. 

• 422, 434. 

„ triangaligems, 433. 

„ umbratns, 433. 

Tnrnix Dnssamieri, 275. 

Tartar humilis, 275. 

„ cambayensis, 275. 

„ risoiiuB, 273. 
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Turtnr snratensia, 275. 

Tylognathus ariza, 3 27. 

„ barbatuluB, 139. 

„ boga, 128. 

„ porcellas, 116. 

„ striolatus, 126. 

„ Yalenciennesii, 124. 

Typblops acooclons, 426, 

^ „ andamanenais, 428. 

„ bothriorhynchua, 33, 42 i. 

„ brahminus, 32, 422, 425. 

„ Diardii, 421. 

„ Horsaeldi, 32, 422, 423. 

„ mirua, 429. 

„ pammecea, 33, 426. 

^ „ porreotua, 422, 426. 

„ tenuicollia, 429. 

„ Theobaldanua, 429. 

Upupa ceylonenais, 272. 

„ epops, 404. 

„ nigripenuia, 209. 

Uromaatix Hardwickii, 32. 

Ursus tibctanua, 397. 

Varanna drocanna, 30. 


Varnniia flaveaoena, 30. 

„ Innatus, 30. 

„ uebaloaa, 30. 

Varicorhiaus bobroe, 114. 

„ diploatomus, 124. 

♦VeapertiHo auratua, 186. 

„ marginatus, 460. 

„ mnrinua, 461. 

Wcaperus shiraziensis, 439. 

Vultur oalvas, 270. 

Xantholacma indica, 271, 209. 
Xonelaphia hoxagonotas, 34. 
Xcnochrophis corasogaster, 31. 
Xenopcltia nnicolor, 33. 
Xenophrys monticola, 29, 38. 
Yuhina occipitatua, 377, 410. 
Yangipicus Hardwickii, 209, 271. 
Yunx torqnilla, 209, 271. 

Zamenia brachyurua, 34. 

„ diadema, 34. 

„ fasciolatus, 16, 34, 431. 

„ ladaccnsis, 16. 

Zaocya mgromargiiiatua, 34, 422. 
Zosteropa palpebrosas, 271. 
























